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THE OBSERVATORY OF LA PLATA.* 
W.J. HUSSEY. 


There are more than 200 public observatories in the northern hemis- 
phere and less than twenty in the southern. A large number of the 
northern observatories have been in existence many years. In general 
they have been well equipped for research and have had sufficient 
funds for the successful prosecution of their investigations. In the 
south, on the contrary, most of the observatories are of comparatively 
recent foundation and their funds have usually been small, though in 
some cases sufficient to enable them to make splendid contributions to 
science. From these circumstances it happens that astronomical 
investigations have been carried further in many directions on the 
northern than on the southern stars. 

In the development of astronomy there is constant need of data 
from the entire sky. The existing southern observatories have not 
been able to supply their portions fully and in their need northern 
astronomers have at various times gone on expeditions to the southern 
hemisphere for the purpose of securing what they required. Thus, 
Lieutenant J. M. Gilliss, of the United States Navy, from 1849 to 
1852, conducted an expedition to Chile to obtain meridian observations 
of Mars and Venus for use in connection with similar ones made at 
Washington for the determination of the solar parallax. Dr. B. A.Gould 
of Boston was in Argentina from 1870 to 1885, founding and directing 
the Argentine National Observatory at Cordoba, where he produced the 
Uranometria Argentina, the Cordoba Zone Catalogue, and the 
Argentine General Catalogue of stars, and where he established con- 
ditions which have since resulted in many important contributions to 
science. From 1908 to 1911 an expedition of the Carnegie Institution 
of Washington, consisting of ten astronomers headed by Professor 
Tucker of the Lick Observatory, working under the direction of Professor 
Boss of Albany, was in Argentina to determine anew the places of 
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about 25,000 stars for the improvement of their positions and the deter- 
mination of their proper motions. The Harvard Observatory has 
maintained a station at Arequipa, Peru, since 1889, for photometric 
and photographic work, the plates being sent to Cambridge for 
study, forming with those taken at the Harvard Observatory the largest 
existing library of astronomical negatives. Similarly, the Lick Obser- 
vatory, since 1903, has maintained a station at Santiago, Chile, for 
stellar spectrographic observations, the plates being sent to Mount 
Hamilton for measurement. These have all been more or less American 
undertakings, though the results have been available to astronomers 
everywhere, for pure science has no national boundaries. 

British and British Colonial initiative have given us the important 
southern observatories at the Cape of Good Hope, Melbourne, Sydney, 
Windsor, Perth, Adelaide, and just north of the equator the Indian 
observatories looking further into the southern skies than is possible 
from England. The observatory at the Cape of Good Hope, founded 
and maintained by the British Admiralty for obtaining data respecting 
the southern stars which can not be secured at Greenwich, has had a 
long and active career and a splendid record of achievement. Similarly 
the Australian and Indian observatories have done splendid work. The 
Australian observatories are at present largely engaged upon their 
assignments of the Astrographic Catalogue. 

Notwithstanding all that has been done in the south, much still 
remains to be accomplished to bring our knowledge of the southern 
sky to the level of that of the northern. To aid in supplying what is 
lacking in one department, the University of Michigan, in 1910, through 
the generosity of Mr. R. P. Lamont, began preparations for southern 
work. To this end he provided the means for constructing a 24-inch 
refracting telescope, to be taken to the southern hemisphere when 
finished, for the discovery and measurement of double stars and for 
other observations. The completion of this instrument has been 
delayed, owing to failures of the glass makers to produce the disks of 
glass required for the objective. In the meantime an arrangement has 
been made with the University of La Plata which has enabled us to 
begin these observations at the Observatory of La Plata. It is a 
statement of this work that I have been asked to prepare for The 
Technic. It may not be amiss to give also a brief account of the 
Observatory of La Plata, which today has the largest and best equip- 
ment of any observatory in the southern hemisphere. 

La Plata, with a population of somewhat more than a hundred 
thousand inhabitants, is the capital of the Province of Buenos Aires, the 
the largest and richest of the Argentine states. It was founded in 
1882, soon after the nation had appropriated the city of Buenos Aires 
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and the region immediately about it to be the seat of government of 
the republic. La Plata was planned on a generous scale, with broad 
streets and intersecting diagonals, after the fashion of Washington, and 
it was quickly built, with imposing public buildings, well-paved 
streets,and ample parks. Among the institutions established here at 
the cost of the Province at the epoch of the creation of the city are the 
University, the Museum, the Observatory, and the College of Agriculture 
and Veterinary Science. All of these have since been transferred to 
the nation and are now departments of the new National University 
of La Plata. 

The Observatory of La Plata was founded in 1882. By successive 
decrees of the Executive Power of the State, during the next six 
years, authorization was made for the purchase of a complete and 
varied collection of astronomical instruments and for the construction 
of the buildings which would be necessary for their installation. Fifteen 
buildings were erected and the instruments obtained during that period 
were the following: Two refracting telescopes, one of 8.4 and the 
other of 17 inches aperture; two meridian circles, one moderately 
small and the other one of the largest and most complete in the 
world; two astronomical transit instruments for time and latitude 
observations; a large and very complete altazimuth instrument; a 
reflecting telescope of 31.6 inches aperture; a photographic refractor of 
the astrographic type of 13.5 inches aperture; and many smaller 
instruments, including clocks, chronometers, chronographs, etc. All of 
the original equipment was purchased in France and the instruments 
were the best obtainable at that time. 

It was several years after the large instruments were ordered before 
they were completed and delivered. And more years passed before 
the buildings were finished and the instruments installed and made 
ready for use. In the meantime a period of great financial depression 
had come to the country and the Province was seriously affected. There 
were years of waiting in which no one knew whether the next would 
be better or worse. It was a time when constructive statesmanship 
was needed. In the emergency, through the efforts of Dr. Joaquin 
V. Gonzalez, then a member of the federal cabinet as Minister of Justice 
and Education, various institutions at La Plata which had been founded 
and maintained by the Province were transferred to the nation as 
Departments of the new National University of La Plata. Soon after 
the Observatory of La Plata passed under the control of the Univer- 
sity, in 1906, its staff was reorganized and a considerable number of 
additional instruments were purchased. Among these were two zenith 
telescopes and a large meridian circle of the latest pattern from the 
celebrated house of A. Repsold & Son; a zenith telescope from 
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Bamberg; a large comet seeker from Zeiss; an international latitude 
instrument from Wanschaff, and a number of smaller instruments, such 
as seismographs, computing machines, comparators, etc. 

After a time further administrative changes became necessary and 
in 1910 I was asked to reorganize the staff and assume the direction of 
the scientific work. On taking charge of the Observatory in the 
following year I found a large collection of excellent instruments, more 
than we could expect to use constantly. Definite lines of work had 
therefore to be selected, appropriate to the instruments and to the 
men. Some time was spent in studying the situation, in making 











GAUTIER MERIDIAN CIRCLE. 


arrangements for increase of staff, in securing appointments, in improv- 
ing sanitary conditions, and in making those indispensable adjustments 
and alterations which invariably have to be made in putting instru- 
ments into commission and rendering them efficient. Observations 
have now been in progress a sufficient time to furnish results and these 
are in every way satisfactory. The larger pieces of work are being done 
with the large Gautier meridian circle, with the large equatorial, and 
with the comet seeker, and of what has been done with these I shall 
speak particularly. In passing it may be remarked that occasional use 
has also been made of the Astrographic refractor, the Wanschaff 
zenith telescope, the small equatorial, and one of the Repsold transit 
instruments. 
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In 1913, Astronomers Felix Aguilar and Paul T. Delavan, after some 
preliminary practice to familiarize themselves with the instrument, be- 
gan an extensive series of observations with the large Gautier meridian 
circle. Their object is to determine the exact places of about 15,000 
southern stars or all of those to the ninth magnitude inclusive, which 
are situated in a zone ten degrees wide, comprised between the declin- 
ations —52° and —62°. They have already secured about twenty-five 
thousand observations on this program, or somewhat more than half 
the number that will be required. If the work be continued at the 
present rate the observations needed to complete the program will be 
nearly or quite obtained by the end of 1916. The positions of many 
of these stars have never before been accurately measured. They are 
needed for various astronomical investigations. The observations will 
also furnish data for improving the positions of the brighter stars of 
the zone. They are situated not far from the zenith of the southern 
countries, and will be useful for geodetical operations, such as deter- 
minations of time, azimuth, and latitude. 

In this connection it may be stated that the meridian work at La 
Plata is an extension of that begun about 1870 by the codperation of 
northern observatories, which has resulted in the production of a most 
valuable series of star catalogues, viz., the so-called Astronomische 
Gesellschaft Catalogues. Nineteen volumes of these catalogues have 
been printed, giving the exact places of all stars to the 9.0 magnitude 
inclusive from 80° north declination to 18° south declination. The 
codéperating observatories in the United States were those at Albany, 
Cambridge (Harvard), and Washington, and in Europe those at 
Berlin, Bonn, Cambridge (England), Christiania, Helsingfors-Gotha, 
Kasan, Leiden, Leipzig, Lund, Nicolajew, and Vienna, and in Africa, 
Algiers. The results from all of these observatories except Algiers 
have been printed, and those from Algiers are nearly ready. In general 
each observatory took a zone five degrees in width, and in no case 
were the observations of a zone completed in less than four years, and 
generally the time taken was considerably more. After the completion 
of its first zone, Harvard took a second, and the zones for Berlin, Bonn, 
and Leipzig were each ten degrees in width. In the south the Argentine 
National Observatory at Cordoba has completed the observations for 
three five-degree zones, and La Plata is making the observations for 
two such zones. The observations already secured at La Plata are 
more than would have been required for a single zone. 

The calculations giving the final places of the stars from the La Plata 
measurements are following the observations closely. The probable 
errors of the results are in general smaller than those ordinarily 
obtained in differential work, which speaks well for the La Plata 
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meridian circle and for the skill of those who are using it; viz., the 
observers, Messrs. Aguilar and Delavan, and their assistants, Messrs. 
Chaves, Crump, Boero, and Manganiello. 

On taking charge of the Observatory of La Plata, toward the end of 
1911, I began to use the large refractor for the discovery of double 
stars. In the following year when a micrometer had been fitted to it 
so that measurements could be made, the instrument began to be used 
for the observation of double stars, comets and minor planets. More 
than three hundred double stars have been discovered with it, including 
some fine pairs, with small distances, which are likely to prove inter- 
esting binaries. More than three thousand observations of double stars 
have been made, about a thousand by myself, and the rest by Astron- 
omer B. H. Dawson, during his two years of residence at La Plata. He 
devoted his attention to the measurement of pairs already known and 
to the verification of their positions in the sky. Much must be done 
in this way before we shall be able to draw definite conclusions 
respecting the number, distribution, and character of the southern 
double stars. 

Since 1912 nearly four hundred observations of comets and of the 
minor planet /nteramnia have been made with the large equatorial. 
Twelve different comets have been observed. Three of these were 
discovered at La Plata by Mr. Delavan, who regularly devotes a portion 
of his time to searching for them with the Zeiss comet-seeker. The 
first comet found by him was a return of Westphal’s comet of 1852, 
whose period was so imperfectly determined that it was not known 
when or where it would reappear. The observations made subsequent 
to its rediscovery have removed the uncertainties respecting its orbit 
and its path is now accurately known. The second comet found by 
him was new and has now been under observation nearly two years, an 
apparition of longer duration than for any other comet. It was found 
tc months before it reached perihelion, when at a distance of about 
400,000,000 miles from the sun. Very few comets are visible at such 
distance. For several weeks in the latter part of 1914 it was a con- 
spicuous object to the naked eye in the northern sky. At that time it 
was photographed at Ann Arbor by Mr. Mellor and some excellent 
spectrograms of it were obtained with the large reflector by Dr. Curtiss. 
The comet is now in the southern sky, a telescopic object. It is not 
possible to say how long it will remain visible, for comets are subject 
to sudden and unexpected changes in brightness and physical appear- 
ance. If it follows an orderly course, however, it will be observable 
with large telescopes several months longer, making its apparition 
notable by reason of its great duration. 
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I will mention only a few of the miscellaneous undertakings at La 
Plata, in many of which Mr. H. J. Colliau took an active part. These 
relate to the betterment of living conditions, the maintenance of build- 
ings and grounds, the care and improvement of instruments, and to the 
routine operations which are inseparable to the conduct of an Obser- 
vatory. An excellent instrument shop was built and equipped, a sewer 
constructed, buildings and domes repaired and painted, alterations 
made in the meridian circle and other instruments, a Riefler clock and 
seismographs installed, and the Latitude Observatory moved from 
Oncativo. The usual meteorological observations have been made 
continuously, and time signals have been sent regularly to the ships at 
Ensenada, the port of La Plata, and to the Argentine navy at Bahia 
Blanca. 

Enough has been done at La Plata during the past four years to 
make a good record and to secure for the institution a creditable place 
among the working observatories of the world. 





THE WINTER MOON. 


O gem of gems amid a starry sky! 

Like jewel set within the dome of night 
Or shining mirror seen afar and nigh, 

Whose sunlit splendor veils the stars from sight; 
Celestial pearl !—resplendent to the eye 

When earth is barren with chill winter's blight, 
When Queen Capella’s beacon blazes high 

And Sirius pours forth his royal light; 
Upon our world of human joy and sigh 

Yon moon of winter rises full and bright, 
On wooded knolls her beams in splendor lie, 

On frozen fields that sleep so stark and white; 
O gem of gems amid a starry sky, 

With here and there a lone cloud drifting by ! 


CHARLES NEVERS HOLMES. 


Hotel Nottingham, Boston. 
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THE HISTORY OF THE DISCOVERY 
OF 'THE SOLAR SPOTS. 


WALTER M. MITCHELL. 


[Continued from page 96.] 


Tuomas Harriot. 


Thomas Harriot, the second to observe the solar spots with the 
telescope was born at Oxford in 1560. He became tutor to Sir Walter 
Raleigh, and was appointed by him to the office of Geographer to the 
second expedition to Virginia. After his return he lived under the 
immediate patronage of Henry, Earl of Northumberland, part of the 
time at Petworth in Sussex, and part at Syon House, the seat of the 
Earl on the Thames near London. He died at London in 1621. 

We are indebted to Baron Zach for calling attention to the astron- 
omical observations of Harriot. Zach obtained access to the Harriot 
manuscripts in 1784, while visiting in England. He proposed to the 
University of Oxford to prepare a portion of them for the press, if they 
would undertake the expense of the publication. This they immediately 
agreed to do, but for some reason Zach failed to do his part and the 
publication never appeared. After a lapse of eight years,in 1794, 
Zach forwarded to the press, not the work which he had promised, 
completed and ready for printing, but simply a number of the original 
manuscripts without any of the statement which he was to have 
drawn up concerning them. In the mean time, Zach published in the 
Berliner Jahrbuch for 1788* an account of these papers, which, from 
the many inaccuracies in it, must have been drawn up from loose 
memoranda. It is easy to understand that the pleasure of the discovery 
might have led Zach to over-estimate what he had found; but it is 
hardly adequate to account for the very erroneous statement of facts 
which he gave, and which may be attributed to an imperfect recollec- 
tion of the details which he was attempting to describe. 





* Page 153. 
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To return, however, to 1794. The delegates of the press had every 
wish to promote the publication, but things were materially altered. 
The press was placed in a situation in which it was responsible for 
working up the material which Zach had thought proper to select. 
Hence it became necessary for those who acted for the University to. 
take the precaution of inquiring further and ascertaining the character 
and nature of what had been put into their hands. Dr. Robertson, the 
Savilian Professor, was therefore requested to make a report on these 
papers. Robinson’s report* was that the papers were from no point of 
view worth publishing. Concerning the sun-spots, Robertson states: 

From these papers it appears that he first began to observe the spots on the 
sun on the 8th of December 1610, and that he continued to observe them at irreg- 
ular intervals, to the 18th of January 1613. The observations recorded are 199 in 


number, and the accounts of them are accompanied with rough drawings repre- 
senting the number, position and magnitudes of the spots. 


For the most complete account of Harriot’s observations we are 
indebted to S. P. Rigaud, the successor of Robertson. Rigaud obtained 
access to the manuscripts and published an extensive account of them 
in his Supplement to Dr. Bradley's Miscellaneous Works, published 
at Oxford in 1833. 


Harriot’s observation included five different subjects; I. Halley’s 


comet; II. The moon; III. The satellites of Jupiter; IV. The spots on 
the sun; V. The comet of 1618. 


Of most interest to us are the observations of the spots on the 
sun. They are 200 in number, and are contained in 73 half-sheets of 
foolscap besides three smaller pieces of paper. The first observation 
was made on the 8th of December (0. S.). The record of this observa- 


tion and several later ones as found on the first of the half-sheets is as 
follows, (Plate V1): 


1610 Syon December 8" mane. The altitude of sonne being 7 or 8 degrees. 

It being a frost & a mist. I saw the sonne in this manner. 

Instrument. 10 B. I saw twise or thrise. once with the right ey & other 
time with the left. In the space of a minute time. after the sonne was to cleare. 

1649 Syon. January 19th. A notable mist. I observed dilligently at sondry 
times when it was fit. I saw nothing but the cleare sonne both with right and 
eft ey. 

Syon. 1611. Decemb. 1 © mane. ho. 10. 0. per horologium solare. 

I saw three blacke spots in such order as is here expressed as nere as I could 
judge. observed 1°. S"W Lower. with Chr. also saw the same. at sundry 
times all three were seen & observed at once for halfe an houre space. at which 
time and all the morning before it was misty. 

The greatest was that which was most oriental appearing somewhat ragged, and 
was of apparent angle about 2’, the other two, were nere of one bigness: & of 
1’ magnitude, or there aboutes. 


* Edinburgh Philosophical Journal 6, 314, 1822. 
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In the entry of the first observation there is no description or men- 
tion of the spots, but accompanying it is a sketch representing the sun 
and showing three spots on its surface. From the wording of the 
entry one gathers the impression that Harriot had unexpectedly seen 
something entirely novel to his experience. To make sure of its reality 
he examined it several times with each eye, until the brightness of the 
sun prevented further investigation. Apparently the observation was 
not repeated until the 19th of January 1611, at which time the sun 
was unfortunately free from spots; in consequence, Harriot did not 
again observe the sun until the following December. Rigaud suggests 
that his attention may have been recalled to the sun by a conjunction 
of Venus and the sun which was expected to take place on the 11th of 
the month. While the date on which the spots were first seen by 
Harriot is December 8th, 1610; the first numbered observation of the 
series is that of December 1, 1611; the last observation (numbered 199) 
is dated January 18, 1613. Rigaud is not inclined to consider Harriot’s 
observation of the spots on the 8th of December 1610 as a real discov- 
ery, since the phenomenon is not designated by a specific name until 
the later observation of December 1611. He writes :* 


ek he appears to have had no appropriate terms in which he could describe 
them, and merely refers to the drawing for the appearance which he was desirous 
of recording. His earliest observation indeed was no more than a transient view 
of a phenomena, which had been seen before his time, even with the naked 
eye; and...... I must say that it is a misapplication of terms to call such an observa- 
tion a discovery. 


This is evidently the origin of the statement which has found its way 
into Grant’s History of Physical Astronomy. After stating that Zach 
from his examination of the manuscripts concluded that Harriot had 
observed the spots as early as the month of December 1610, and that 
Rigaud subsequently found that the observations would not bear the 
interpretation put upon them by Zach, Grant states :+ 


It turns out in fact from his researches, that Harriot did not commence his 
observations of the spots before the month of December 1611. 


A statement, which while strictly true as far as it goes, is not the whole 
truth and is hence misleading. Just what constitutes a discovery is a 
subject that will admit of considerable discussion. If we accept the 
above criterion, Columbus would hardly be allowed the credit for the 
discovery of America, for he had no intention of finding a new conti- 
nent, and it is certain that he had no intimation that it was a new 
continent when he first saw it. 


* Supplement p. 37. 
+ Page 215. 
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There is every reason for believing that Harriot had no previous 
knowledge of the existence of the spots. As we shall see later, there 
was no published statement in Europe of the existence of the spots prior 
to the fall of the year 1611. Therefore Harriot’s first observation must 
be considered as having been made absolutely independently. Baron 
Zach, however, claimed that Harriot had been influenced by Josephus 
Acosta’s Natural and Moral History of the West Indies, in which 
Zach evidently believed it to be related that in Peru spots were seen 
on the sun which were not to be seen in Europe. This is an error, which 
unfortunately seems to have found its way into various histories. The 
statement in Acosta is as follows :* 


I say moreover, to confirm this truth, that the heavens move and in them the 
starres march in turning, the which we cannot easily discerne with our eyes, seeing 
we see that onely the starres do move, but also the regions and whole parts of 
heaven ; I speake not onely of the shining & most resplendent parts, as that which 
we call Via Lactia, and the vulgar, S. Jaques way, but also of the darker & obscurer 
parts in heaven. For these we see really, as it were spots and darkness, which are 
most apparent: the which I remember not to have seen at any time in Europe, but 
in Peru, and in this other hemisphere I have often seene them very apparent. These 
spots are in colour and form like unto the Ecilps of the Moone, and are like unto it 
in blackness and darkness: they march, fixed to the same starres, alwais of one 
forme and bignes, as we have noted by infallible observation. 


From which it is seen that the spots referred to by Acosta were 
certainly not in the sun, but were evidently the dark regions which 
are so conspicuous among the constellations of the southern sky. 

Harriot’s observations are of particular interest historically, for they 
are the earliest original drawings of the sun-spots made with the tele- 
scope. Scheiner’s first drawings are of a later date and accompany 
the third letter to Welser; the series begins with the 21st of October 
and continues to the 14th of December 1611.+ The first drawings of 
Galileo were made still later, on April 5th, 1612, accompanying the first 
letter to Welser;i. But even previous to Scheiner’s drawings, Ludovico 
Cardi da Cigoli had sent Galileo a rough sketch of the spots with the 
letter dated the 16th of September 1611 {. 

Apparently Harriot was unacquainted with the method of observing 
the sun by projecting an image on a screen through a small opening, as 
we shall see was done by Fabricius, or by projecting it with a telescope 
as was done by Galileo and Scheiner. He does mention once, how- 
ever, of “observing through my coloured glasses” (December 13, 1611). 


* The Naturall & Morall Historie of the East and West Indies, 4to. London 
1604. Booke I. Chap. 2. p. 8. 


+ Reproduced in Gal. Op. 5, 32-33. 
+t Reproduced in Gal. Op. 5, 107. 
{ Reproduced Gal. Op. 11, 208. 
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It seems from the notes accompanying his observations that he was 
accustomed to observing through thin clouds or fog, and at times when 
the sun was near the horizon. We find such statements as, “The sonne 
was somewhat to cleare, there being no cloudes but only a thick 
ayer;” “Thick ayer and thincloudes;” “A thin mist and thin cloudes.” His 
drawings were made with common pen and ink and show no shading, but 
he repeatedly mentions that spots and parts of spots are “dim”, or not 
as dark as the remainder. He also noticed that the spots appeared 
larger when near the center of the disk. “They generally seeme 
bigger, being nere the middle then the sides,” (December 15, 1611). 

Harriot evidently did not believe that the spots were planetary 
bodies. It may be possible that he succeeded in determining the 
period of the sun’s rotation to be about 27 days; there are certain 
calculations on his papers which seem to indicate this, but there is 
considerable difficulty in interpreting these calculations and the reason- 
ing by which the period of 27 days was deduced. 


” 


JOHANN FAprIcIus. 


Johann Fabricius, the author of the first printed publication men- 
tioning the solar spots, was born January 1587, at Resterhave, near 
Dornum in East Friesland. His father, David Fabricius, to be remem- 
bered for his discovery of the variability of Mira Ceti in August 
1596, was a Protestant preacher, astrologer and astronomer. The 
father was an intimate friend of Kepler, and in spite of astrological 
hobbies, was considered by him upon the death of Tycho Brahe as 
belonging in the first rank of observational astronomers. The corres- 
pondence between David Fabricius and Kepler bears witness that 
Fabricius furnished Kepler with valuable observational data which 
were used by him in the computations on the orbit of Mars. It is 
curious that, notwithstanding his intercourse with Kepler, the elder 
Fabricius did not adopt the Copernican theory, but adherred to that of 
Tycho Brahe. That he was alert, and kept pace with the advancement 
of learning is evident, for this country parson, living in an out of the 
way corner of Europe was one of the first to apply the newly invented 
telescope to the study of the heavens. He was the author of a number 
of publications, astronomical and partly astrological; most of these 
have become lost, the remainder are rarities of the first order. 

Johann Fabricius was the eldest son of seven children. We have 
but scanty information concerning his youth. It seems that he entered 
the University of Helmstedt as a student of medecine in May 
1605. Evidently he did not remain long, for a year later he matriculated 
at the University of Wittenberg; but whether as a student of medicine 
or not, we do not know. Three years later he registered as a student 
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of medicine at the University of Leyden. It was at Leyden appar- 
ently, that he became acquainted with the telescope. This he later 
brought to his father’s house at Osteel, at which place the first 
observations of the spots were made. Upon completing a series of 
observations under the direction of his father, he collected the results 
into a small pamphlet and returned to Wittenberg where the pamphlet 
was subsequently published. From the records of the University of 
Wittenberg, we learn that Johann Fabricius was awarded the degree 
of Magister Philosophiz in September of the same year (1611). He 
apparently obtained no degree for the studies in medicine. 
The published pamphlet bore the title: 


JOH. FABRICII PHRYSII 
De 


MACULIS IN 


SOLE OBSERVA- 
TIS, ET APPARENTE 


earum cum Sole conver- 
sione, 


NARRATIO 
cui 


Adjecta est de modo eductionis specie- 
rum visibilium dubitatio. 


V VITEBERGAE, 


Typis Laurentij Seuberlichij, Impensis Iohan. Bor- 
neri Senioris & Elize Rehefeldij. Bibliop. Lips. 


ANNO M. DC. XI. 


The pamphlet consisted of 22 unnumbered leaves in 4to. The dedi- 
cation reads; “Illustri et Generoso Domino Dn. Ennoni.,......Dabam 
VVitebergee Anno Aerze Dionys. 1611. Idib. Iunii. Tuz Celsis 
Subiectiss. Cliens Johannes Fabricius.” 
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Of the subsequent events in the life of Johann, we know practically 
nothing. The Narratio—a publication of the highest interest—con- 
taining the first printed account of an important discovery with the 
newly invented telescope, was not only forgotten, but practically van- 
ished, and that in a very short time. Similarly all traces of the author 
disappeared, and we only learn of his untimely death through Kepler 
who, expressing his sympathy, refers to the death of Johann in the 
Responsio ad Interpellationes Davidis Fabricii.* 

Nay more, having read your Prognosticon for 1618 [which is now lost to us] 
by which I was informed of his untimely death, 1 add the announcement of my 
grief. Because I perceive that you, my friend, have lost a good son, and that 
philosophy has lost a most industrious disciple, fondest of truth and freedom of 
thought, and that I have lost my dear friend. But of course there remains his little 
book on the sun-spots, published in 1611, more productive of praise than any elegy 


or epitaph, which contains an assurance of his fame after death, and a solace for 
our common grief. 


A prediction which has been wholly verified. The exact date of 
Johann’s death is not known, but it must have occurred during the 
period from March 1616 to May 1617. 

Only a portion of the subject matter of the Narratio has any partic- 
ular reference to astronomical observations. As De la Lande views 
it, “the remainder is a verbiage of metaphysics, useless for our 
purpose.” 

Stimulated by the success with which Galileo has been rewarded for 
the use of the telescpe in astronomical observations, as learned from 
the Siderius Nuncius, Johann Fabricius commenced using this instru- 
ment himself with the expectation of speedily making the discovery of 
something new. As Jupiter and the moon had been sufficiently scru- 
tinized, he sought new fields to conquer and selected the sun. The 
circumstances of his discovery of the spots are told as follows :+ 

Finally I hit upon a course with reference to the sun, pursuing which, I beheld 
the sun from a distance like a circle of great size, or the terrestrial globe. It seemed 
to be also now and then rough and uneven near the edge, which, as I had learned 
from letters of my father David Fabricius to me, had also been observed by 
him, though not so distinctly. However, since I am unable to speak with certainty 
on this point, it deserves further and more careful observation, a thing not difficult 
for him who uses a better telescope. While observing these things carefully a 
blackish spot suddenly presented itself, on one side indeed rather thin and faint, of 
no little size compared to the disk of the sun. I had at first no little doubt in the 


* Ephemerides Novae Motuum Coelestium ab anno vulgaris aerae 
MDCXVII. Joannis Kepleri Astronomi Opera Omnia; Edidit Dr. Ch. Frisch. 
Francofurti A.M. 1859, 2, 775. 


+ I am indebted to my friend Dr. H.L. Crosby of the University of Pennsylvania 
for the translation of this extract from the Narratio. The text that has been 
followed is that given in Berthold’s monograph. 
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reliability of the observation, because a break in the clouds disclosed the rising sun 
to me, so that I thought that the clouds flying past gave the false impression of a 
spot on the sun. The observation was repeated perhaps ten times with Batavian 
telescopes of different sizes, until at last I was satisfied that the spot was not 
caused by the interposition of clouds. However, not willing to believe in the 
manifest testimony of my own eyes, on account of the strange and unsual appear- 
ance of the sun, I immediately called my father, at whose house I was then staying 
having returned from Batavia, in order that he might be present also to observe 
this, though not without fearing damage to his eyes. Having adjusted the tele- 
scope, we allowed the sun’s rays to enter it, at first from the edge only, gradually 
approaching the center, until our eyes were accustomed to the force of the rays 
and we could observe the whole body of the sun. We then saw more distinctly and 
surely the things that I have described. Meanwhile clouds interfered, also the sun 
hastening to the meridian destroyed our hopes of longer observations; for indeed it 
was to be feared that an indiscreet examination of a lower sun [less altitude] 
would cause great injury to the eyes, for even the weaker rays of the setting or 
rising sun often inflame the eye with a strange redness, which may last for two 
days, not without affecting the appearance of objects. Therefore 1 warn observers 
that if they wish to observe these things they should use caution, lest by the sudden 
influx of light they should endanger their eyes; but adjusting the telescope as is 
fitting, let them begin with a ray of light from the smallest portion of the sun, until 
the light from the whole sun can be borne at once. But every one to his own taste 
and convenience; it was enough for us on that momentous occasion to have learned 
such caution through necessity. Thus that first day passed, and we left the sun, but 
not without great longing for its return on the morrow, so that our natural curiosity 
scarcely bore even the intervention of the night. Nevertheless we restrained our 
eagerness by anxious thoughts. For it was not yet certain whether that spot which we 
had seen would wait for the next observation, which made us the more impatient 
the more uncertain we were in so great a matter. However, after having discussed 
the matter this way and that, each of us viewed the outcome according to his 
nature and desires. I, at all events preferred to doubt, rather than forthwith to 
form an opinion on the dubious testimony of a matter of uncertainty, which 
would have to be abandoned not without shame if the matter should turn out 
differently. Nevertheless I proposed to myself two alternatives, one of which must 
be withdrawn from consideration. For the spot either was on the sun, or was 
exterior to the sun. If on the sun there was no doubt but that it would be seen by 
us again, but if exterior to the sun it was impossible that it should be detected on 
the disk of the sun on successive days. For through its own motion, the sun would 
have moved away from this little cloud or body suspended between us and the 
sun. That night passed in doubting rather than in sleep; when we were aroused 
by the return of the sun which with its serene countenance rendered a welcome 
decision for us in that doubtful affair. Running, hardly bearing the delay of my 
curiosity to see the sun, I observed it. At the first glance of my eye the spot 
immediately appeared again, affecting me with no small pleasure. Since although 
my doubt of the night before had prepared an alternative solution, by either of 
which we should learn the truth of the matter, still by some intuition I had secretly 
chosen this one. And thus as it passed, we spent this day with frequent glances 
at the sun, scarcely satisfying our desires for observing, although our eyes with 
difficulty endured our persistence, which they protested against by threatening 
some great danger. Meanwhile we were so far from removing all doubts by frequent 
observations, that we became aware of even greater difficulties, because this spot 
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from the begining of the first inspection up to the last observation seemed to have 
moved from its position, which, while it was at that time almost imperceptible, was 
sufficiently great to arouse a doubt in our minds. Not wishing to tire our eyes any 
more with that labor, we took council in order that if by any suitable means we 
could relieve them on the next day, we might by no means neglect it. 

We planned therefore to admit the rays of the sun through a small aperture 
and to observe them in a dark room with a window closed. For it is known from 
optics that everything that exists or happens outdoors can be represented in a dark 
room with only a small aperture, through which the appearance of things as cast 
in front of the aperture itself gain entrance, so that they strike the opposite wall of 
the room, but with everything inverted*. Therefore planning to contend with the 
difficulty of the problem by this device, we admitted an image of the sun into the 
dark room, and as it entered, at a convenient distance from the aperture+ we 
received the image upon a paper, which we moved continuously lest perhaps the 
spots on the paper be mistaken for spots on the sun. We noticed at once a rather 
large spot, like a longish cloud, sensibly fainter toward one extremity. For this is 
the way it appeared to us in the dark room and through the telescope. This place 
where the first observation was made we reserved for ourselves, both for repeating 
the observations and for observing differences if any should occur. But after the 
sky had permitted these observations, unexpected as it were, by favoring us with 
almost continuously good weather, it did not allow observations for more than three 
days, because of continued obscurity intervening. 

Finally the sky again cleared, dispelling the clouds, and permitted a view of 
itself worthy of everlasting memory. We saw the spot in the sun, moved from east 
toward the west, but in an oblique direction; and as we looked more carefully we 
saw another spot near the edge of the sun’s disk, but smaller, which nevertheless 
following the larger one after an interval of a few days had reached almost the 
center of the sun’s disk. To these was added another, so that now three could be 
seen; one of which, the largest, gradually reached the other edge and vanished from 
our sight; the rest planning the same thing very soon, as could clearly be seen from 
their movement, and in the course of a few days they too vanished. Assuredly my 
mind was in great doubt, it hoped, it feared, so that I could have almost bidden the 
spots farewell as if never to return, had not my hope suggested by a suspicious 
inward feeling, aroused me not in vain to the expectation of a future return. I there- 
fore awaited the course of events for about ten days; while I was doing this, once 








* The principle of the ‘camera obscura’ had previonsly been employed by 
David Fabricius when observing the eclipse of 1590 (Astronomische Nachrichten 
31, 129). 


+ Regarding this aperture, a note by Berthold (Op. Cit. p. 24) is of interest. “At 
the parsonage at Osteel, there is still preserved a metal plate, which according to 
tradition may be the blade of the turf-spade with which David Fabricius was 
killed” (by an enraged parishoner). ‘(!n examination Hapke found that this was 
a copper plate pierced with a small hole, bearing the inscription ‘1612 DAVID 
FABRICIUS PASTOR TO OSTEEL’, and which may have been employed for the 
first solar observations.” 

There is no statement or other evidence that would lead one to believe that the 
two Fabricii were acquainted with the method of observing by projection with a 
telescope. Nor is there any reason for believing that colored glasses were used by 
them to temper the sun’s intense light. This is worthy of note, for colored 
glasses, which seem to have been introduced by Peter Apian about 1540, had previ- 
ously been used by David in 1590; for he remarks in the Calendarium Historicum 
that he had observed the solar eclipse of July 21, “per duplex diversi coloris 
vitrum.”’ (Astronomische Nachrichten 31, 135). 
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more in the neighborhood of the eastern edge, the large spot which not long ago 
had first disappeared, commenced to appear. When, progressing noticeably, this 
had worked its way further into the disk of the sun, the rest followed, with a rather 
obscure indication of themselves as is likely to occur near the edge. Then in- 
deed, I perceived that they took part in a sort of revolution; for they presented 
themselves to view on our side of the sun, and then by their own motion progressed 
so that they finally hid themselves in the part turned away from us and were not 
seen, but shortly to become visible again. However, I was not able, nor did I wish 
to persuade myself of this by a single revolution, lest I should deceive myself and 
others, but by several consecutive revolutions, which from the beginning of this 
year up to the present time, not I alone had noted but others with me, in order to 
gain credence in this matter, and to persuade those who will by chance think that 
this matter of observation will be troublesome or tedious for them. But I must not 
neglect to mention the doubt that began to disturb me after some observations had 
already been made, to such an extent that I not only put off the field of writing, 
which in the beginning I had undertaken knowingly, but even began to regret the 
time spent in making these observations. For I saw that the spots did not always 
maintain their exact distances from each other, nor were they carried across the 
disk of the sun with the same velocity, but in the middle more quickly, more slowly 
near the edge; while the spots generally lost at the edge that appearance which 
they had in the middle of the disk. The cause of this thing, however, although it 
was easy to discover, still was able to escape my attention, not yet investigating 
carefully; but finally with more careful investigation I found clear proof from neces- 
sity, so that what at first seemed to hinder my undertaking, not only did not hinder 
it, but proved to be of the greatest assistance in demonstrating its truth. For since 
from the observation it is probable that the spots adhere to the body of the sun, in- 
asmuch as the sphere is round and solid they cannot have the same motion nor 
relative shape and distance. For in the middle of the disk the spots move in a line 
parallel (sic) as it were to the line of vision, but when they are about to pass off 
the edge the spots move in lines oblique to the vision, and thus many parts of 
vision coalesce into a line that is more oblique, hence the motion appears 
slower. The same must be judged with regard to the different shape and distance 
of the same spots, for that which in the middle (of the disk) was elongated, when 
moved perceptibly further can acquire a round shape, the intervening distance at 
the same time being shortened. For a straight line so placed as to coincide with 
the line of vision represents a point, for the many points coalesce into one line of 
sight. Hence, therefore it is manifest, that it could not be otherwise if the spots 
move around the sun, however much my first notion, before I had thought of the 
idea of rotundity, persuaded me to the contrary. At this point, therefore, we invite 
those who do not refuse to strive for truth and nature, to perfect this material 
which we present here crudely, and by a united defence to relieve the weakness of 
our solitary position against an almost incredible multitude of those that bid fair 
to oppose us; not indeed because we fear those who, indifferent to the tedium of 
observing, if there be any, themselves intend to investigate this matter (for 
they will hardly deny the evidence of their own eyes out of respect for anybody 
else). But because we fear greatly the unjust censure of those who, without em- 
ploying the evidence of their own senses, straightway fly to uncivil contradictions 
and cause our industry, whatever it may be, to be suspected by the more 
ignorant. But that cannot hinder us greatly if we only succeed in making some to 
understand. I do not envy them their heads, if they do not envy us our eyes with 
which we have assured ourselves of these things. For the thing is worthy of obser- 
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vation and should be considered by all students of nature. At all events, I have 
made my contribution, let others offer theirs. I have thought it sufficient to have 
given a narrative demonstration, and to have invited others to make further 
investigations. Here, some, however, if they are permitted to reflect, will suspect a 
revolution of the solar body in its place, which was asserted by Jordanus Bruno, and 
which Keppler has recently energetically defended in the commentaries which he 
has published on the motion of Mars: Keppler, a man of profound learning and 
admirable judgement, than whom not only in divine learning, but also in natural 
science I hardly know a better man in our age. But what we should make of the 
spots I do not know. If, however, we do not place them on the sun itself, are they 
clouds? I will not believe that anyone here will rashly depart from antiquity, which 
has otherwise carefully enough forbidden the clouds from passing back and forth 
from the sun to the sky, and has prevented with an impenetrable void the 
familiarity of our nature with the sky. For we shall not think with certain of the 
ancients, that the sun is in such want that it nourishes itself from our region or 
any other, unless under the name of fire it makes itself liable to such a charge of 
voracity that through the inborn greed with which it seizes everything for itself it 
does not spare even our abode. But a student of nature must think differently; if 
indeed these spots have been seen by many people and are several centuries 
old, it may be that many have been deceived in mistaking them for other celestial 
bodies, for which indeed they ought to be pardoned because of the rarity of the 
observation. Nor do I think that we ought rashly to agree with the one who, through 
a desire to relieve our doubt, placed the workshop for comets in the sun, from 
whence emissaries and spies, as it were, are sent out shortly to return again to the 
sun. But, if they will pardon the expression, let them not spy upon our ignorance 
in this direction. For I consider this portion of nature to be one of those things, 
which, exposing the feebleness of our intellect, invites us to more cautious thinking 
than that which the imagination or overshrewd reasoning from the trivial would 
induce. I indeed, at this point prefer to keep cautious silence rather then prate 
about these things rashly; meanwhile let us not make the mistake of destroying 
this phenomenon of nature by private doubts and considerations. In truth, if any- 
one having obtained from the sun permission to speak shall persuade himself of its 
revolution, he will not contend against me, nor will he be opposed to others, because 
a good many not only do not deny it, but even uphold it by arguments which are 
not rashly to be contradicted. 


The date of dedication of the Narratio is June 13, 1611, (Idib. Tunii). 
Its appearance from the hands of the publisher was in the fall of that 
year. To be more exact,—at the time of the Fall Fair or “Herbst- 
messe” of the year 1611. Weare assured of this by a letter from 
David Fabricius to Michael Maestlin, dated December 1, 1611, in which 
he writes :* 

My son published a tract concerning those things [the spots] at Wittemberg, 
where he is studying medicine, at the time of the last Fair. 

This is further confirmed by Kepler in a long letter to Wackher, the 
Counsellor of the Emperor of Austria, unfortunately undated but most 
probably written early in 1612, in which he writes :+ 


* Vierteljahrsschrift der Naturforschenden Gesellschaft in Ziirich, 3, 
144, 1858. 


+ Kepleri Opera Omnia, 2, 776. 
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Finally then we must believe that the promise of Jo. Fabricius was not 
in vain, who at the last Fair in the index of the Catalogue promised us sun 
spots. Oh, we slow people of Prague! Who, although we have Leipsig asa 
neighbor, have not even yet seen a copy of this book. 


The final confirmation is in the Catalogue itself, the Frankfurter 
Messcatalogue contains the announcement; “Joh. Fabricii Phrysii de 
maculis in Sole observatis et apparente earum cum Sole conversione 
Narratio. 4. Wittebergae 1611.”* 

Our interest naturally centers in the question, on what date did 
Johann Fabricius first see the spots on the sun? The Narratio itself 
gives no information on this point further than an indefinite statement 
that observations had been made since the beginning of the year. The 
correspondence between David Fabricius and Kepler had been discon- 
tinued in 1608. The Prognosticon Astrologicum of David Fabricius 
for the year 1618, which mentions the death of Johann, may have con- 
tained information, but all copies of the book are lost. The Calendar- 
ium Historicum? yields no information as Olbers regretfully informs 
ust. Thus, until recently all endeavors to fix this date have been largely 
conjectural, based on the indefinite statement in the Narratio; hence 
various authorities, without citing any documentary evidence and for 
reasons best known to themselves, have placed the date anywhere 
from July 1610 to December of the same year. But with the recovery 
of the Prognosticon Astrologicum for the year 1615{ (now in the 
Imperial Library at Vienna), it is possible to state definitely the exact 
day upon which the first observations were made. Johann Fabricius 
first saw the sun-spots on the 27th day of February 1611, 0. S. (9th of 
March, N.S.). In the Prognosticon David writes: || 

So muss ich auch allhie von etlichen andern Meteoris und Apparentiis etwas 
meldung thun sonderlich dass man jetziger zeit in der Sonnen maculas oder 
schwarze bloitlein eygentlich gespiirt und wargenommen wie dann solches neben 
mir von meinem Filio M. Johanne Fabricio Medicinae studioso im Jar 1611. den 
27. Febru. styl. vet. durch die Hollandische Brill am allerersten ist observirt worden 
davon auch fiir aussgang dess Jars zu Wittenberg einen Tractatum latinum in 
4. hat lassen ausgehen. Es hat aber diese Speculation hernach Apelles Anonimus 
herrlich erweittert unnd gentzlich geschlossen, das die Lufft mit solchen corpusculis 
tenebrosis erfiillet sey weil fast taglich unter der Sonnen solche maculae in alia 


atq: alia forma herlauffen unnd gesehen werden. Was es eygentlich sey und zu 
welchem end solches von GOTT erschaffen ist schwerlich zu ergriinden. 


* Berthold, Op. Cit. p. 14. 

+ Calendarium Historicum earem Rerum, quae ministerii mei tempore in 
Europe inde contigerunt......Davide Fabricio Eseni pastore Resterhavensi collect- 
um. Anno 1590, et seq. 

t Astronomische Nachrichten, 31, 129. 

{| Prognosticon Astrologicum auff das Jahr nach der Gnadenreichen 
Geburt unsers Herrn und Heylandes Jesu Christi, MDCXV......Gedruckt und 
verlegt zu Niirmberg durch Johann Lauern. 

|| Berthold, Op. Cit. p. 13. 
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The sun, the Eye of the World,—afflicted with spots! We have seen 
the extraordinary interest and excitement aroused by the publication 
of the Siderius Nuncius of Galileo, and one imagines the excitement 
that must have followed the appearance of the Narratio. How the 
author was lauded, or condemned from all sides. But alas, such was 
not the case. It is most extraordinary that the pamphlet attracted so 
little attention, and that all traces of it and of its author should have 
so quickly disappeared. In vain one examines the literature of the 
day and the correspondence of his contemporaries. Except in the 
writings of Kepler, Maestlin and Mayr, the name of Johann Fabricius 
is not found. During the hundred years after the appearance of the 
Narratio we find it mentioned in only a single publication. * 

In explaining this peculiar state of affairs, we are not warranted in 
assuming that we are concerned with the overlooking of an insignifi- 
cant pamphlet, the author of which was entirely unknown. The Book 
Catalogue of the Fair reached the hands of the learned men of the 
day, and the title of the Narratio must have been sufficiently novel 
to have attracted their attention. We must look further for the 
reason. Kepler in the above mentioned letter to Wackher, laments 
that he has not yet seen a copy, but in a postscript, however, he indi- 
cates that he has come into posession of one since the letter was 
written: + 


Indeed at a most opportune time for you, even now is Fabricius testifying with 
regard to the solar spots. You will see that the agreement is not to be despised, if 
you survive the tedium of reading round-about vacancies of words. 


But the body of this long letter is concerned with Apelles’ letters to 
Welser which Wackher had forwarded to him, and which had caused 
him a sleepless night. He remarks of Apelles: 


Whoever he is, he talks like a mathematician, he reasons soberly, he seems to 
have guarded himself well. 


Kepler analyses the three letters most minutely, discusses the obser- 
vations, and submits the hypotheses to a searching test. 

From this we learn that even before the Narratio had become widely 
circulated it was overwhelmed by a dangerous rival. The Jesuit 
Scheiner had found an invaluable patron in the person of Mark 
Welser, who not only had the Apelles’ letters printed, but gave them 
wide circulation. But another, more formidable than Scheiner appeared 
on the field announcing the discovery. This was of course Galileo 
who, as we have seen, had shortly before astonished the world with 





* Jo. Wolfgangi Rentschii, Disputatio de maculis et faculis Solaribus. 
Wittenbergae 1661. 


+ Kepleri Opera Omnia, 2, 782. 
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his Sidereus Nuncius, announcing new wonders in the heavens dis- 
covered with his telescope. If one examines the writings of Scheiner 
and Galileo, and compares them with the Narratio of Fabricius, one 
will then readily comprehend why the school-boyish work of Fabricius 
should have been indifferently pushed aside, while the maturer writings 
of Galileo and Scheiner were eagerly read. 

To the inherent weakness of the Narratio in this respect, and the 
wide circulation of the writings of Scheiner and Galileo, there is to be 
added another fact which may assist in explaining why the Narratio 
and its author so swiftly passed into oblivion. The clue to this is given 
by Simon Mayr, who bemoans that Scheiner had denounced him for a 
‘Calvinist’, which he certainly was not; and then legitimately inquires 
what astronomy has to do with religion, adding : * 


The first discoverers and observers of the solar spots are the two Fabricii, father 
and son; but since they are considered heretics their names are suppressed. 


One may be disposed to attribute such reasons to prejudice, but aside 
from this there still remain grounds for suspicion. It was but natural 
that the mighty organization founded by Loyola, now that one of its 
members had at an early date observed the solar spots, should hence- 
forth bring its whole power to bear in the effort to retain for him the 
credit of the discovery. That this was only too true, the reader will 
learn in a later portion of the present discussion. 

(To be continued.) 





CELESTIAL MOTIONS IN THE LINE OF SIGHT. 
[Additional Note.} 


RUSSELL SULLIVAN. 


_ In regard to a criticism of my article, “Celestial Motions in the Line 
of Sight,” in the February number of Poputar Astronomy page 110, I 
said parenthetically, “The plane of the solar system exhibits a similar 
tendency to move edgewise through space, towards the Sun’s distant 
goal.” The criticism states that the apex of the solar motion lies within 
30°, possibly less, of the pole of the ecliptic. Campbell (Lick Bulletin 
196) puts the solar apex at R.A. 268°.5 =2°.0, Dec. +25°.3 +1°.8, 
which places it about 41° from the pole of the ecliptic. Thus the 
ecliptic or plane of the solar system is inclined about 49° to the sun’s 
way, enough to justify the statement quoted above. 


* Mundus Jovialis, anno MDCIX. detectus ope perspicilli Belgici. Norin- 
bergee, 1614. “Ad Candidem Lectorem.” 
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JUPITER—THE SOLAR KING. 
GEORGE A. RUSS. 


Could the Ancient Astronomer but view the starry hosts of 
heaven through the gigantic telescopes of today! How astonished he 
would be to penetrate into millions of miles of space and bring to view 
the wonders of the boundless sea knowing that these objects are not, as 
he supposed, mere specks of light in the sky, but in reality other 
worlds, many of them giants compared to this little insignificant globe 
of ours. 

And, like the ancient astronomer, many of us do not realize what 
wondrous things are those brilliant lights we see shining above us. For 
instance, take the planet Jupiter, what appears to us as a small speck 
of light is really one of the greatest wonders of the heavens. Its light 
is only inferior to that of the Sun and is so brilliant that it casts a 
shadow. This wonderful body is 483,000,000 miles, or over five times 
as far from the Sun as the earth is and its orbit is of such magnitude 
that its year is almost twelve of ours. Its rotary motion is so rapid 
that it is flattened at the poles and bulged at the equator and if it were 
to rotate just a trifle faster it could not keep itself together, but would 
burst, and be spread broadcast on the skies like so much paint. The 
rapidity of its rotation is better understood when it is known that its 
year contains 10,455 days. 

But as wonderful as these things are they lack interest when the 
great size of Jupiter is taken into consideration. This monster of the 
heavens has a diameter of 88,000 miles, a circumference of 264,000 
miles and a surface area of 23,232,000,000 square miles or 121 times 
that of the earth; while its volume is 1390 times and its mass 300 times 
that of our globe. In size it is second only to the Sun, and easily 
dwarfs all the other planets put together; for were the whole of them 
combined in one mass, that mass would not weigh half as much as this 
colossal planet and if it were cut up into 1,300 pieces, each piece would 
be larger than the Earth. 

Everything connected with Jupiter is so colossal that our utmost 
efforts fail to grasp a definite idea of the immense scale on which it is 
constructed. It is next to impossible to form an adequate idea of its 
great size by the use of figures as used in the science of Astronomy. To 
grasp an idea of the dimensions of this huge planet we must compare 
it with something with which we are more or less familiar. To this 
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end what will serve our purpose better than to increase, as it were, the 
size of our earth to that of Jupiter, for who is not familiar with the 
geography of our globe? 

First, we find that the total area of our earth would be 23,232,000,000 
square miles. Of this vast area 17,119,800,000 square miles would be 
occupied by the seas and oceans, leaving 6,292,000,000 square miles to 
be distributed among the continents, islands, etc. 

The Pacific Ocean, the largest body of water on the globe, would 
cover an area of 6,734860,000 square miles and The Challenger 
Deep, near the island of Gaum, the deepest depression of the Earth’s 
surface, would be 316,000 feet deep while The Aldrich Deep, near New 
Zealand, would be 309,500 feet deep and the Tuscarrora Deep, east of 
Japan, would extend for 279,300 feet below the surface of the Pacific, 
A journey from San Francisco to Yokohama, Japan, would require a 
trip of 52,800 miles and the fastest ocean liners would be considerably 
over three months in completing the voyage. 

Asia, the largest continent, would stretch out over 2,029,291,000 
square miles of territory and the distance across this huge tract of 
land, from the Mediterranean Sea to Bering Strait, would be over 60,000 
miles. Its coast line would be almost 355,000 miles in length and if 
straightened out in a direct line would extend to the moon with 116,000 
miles to spare. 

China would have no fears of territorial aggression from Japan, as 
the little “Island Empire” would now be 19,602,000 square miles in 
extent and there would be ample room for all the Japanese for 
hundreds of years to come. We find the Chinese Empire with an area 
of 512,435,000 square miles, while India would contribute 188,760,000 
square miles to the 1,347,698,000 square miles that would go to make 
up the Empire of “John Bull.” 

Mt. Everest, the highest peak in Asia and the highest known 
point on the globe would loom up a massive Sentinel, 319,000 feet in 
height, while many other summits of the Himalayas would exceed an 
altitude of over 60 miles. 

Africa with an area of 1,392,589,000 square miles would be an inter- 
esting study indeed. We would find here some of the greatest rivers in 
the world, such as the Kongo, 31,900, the Niger, 28,600, Zambezi, 15,000 
and the Nile, 37,900 miles in length. Here we would find the great 
Desert of Sahara, a barren waste of sand and rock, 242,000,000 miles in 
extent, while 14,000 miles to the South is Lake Victoria Nyanza, 
3,218,600 square miles in area, and next to Lake Superior the largest 
body of Fresh Water on the globe. 

Although the Islands of the world would not offer us such compar- 
isons as the continents, we may be interested to know that Borneo, the 
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world’s largest Island, would have an area larger than Asia, Africa and 
North America combined, while Cuba would be a larger country than 
the United States, Mexico, Germany, Italy, France, Spain, Japan, Norway 
and Chile combined. 

What a large, undeveloped body of land South America would be! 
Stretching a distance of 47,000 miles from Lake Maricabo to Cape 
Horn. Here we would find the lofty Andes, rising from the very sea- 
coast, and extending the entire length of the continent with many of 
its Peaks such as Aconcagua, 238,690 feet; Sorata, 232,810 feet. 
Illimani, 211,500 feet; Sahama, 209,700; and Chimborazo, 206,960 feet 
in height piercing the sky in all directions. 

The largest river in the world, the mighty Amazon, rising in these 
mountains, would have a course 38,000 miles in length, with a drainage 
area of 302,500,000 square miles. Its width where it empties into the 
Atlantic would be over 2,000 miles and the volume of water it dis- 
charges would be so great that the waters of the Ocean would be 
freshened 500 miles from shore. 

The great frozen land of the Midnight Sun would indeed be a barrier 
to all mankind and no Polar expedition would ever be attempted amid 
the ice and snow as is now done. Greenland, that barren waste of ice 
and snow—the most absolute desert known in the world—would be 
60,500,000 square miles in extent and throughout this vast area, except- 
ing a short strip near the coast, there would be no living thing and in 
the interior where the elevation would be 100,000 feet, the temperature, 
even in midsummer, remains, as now, below zero, and rain would never 
fall. The Great Muir Glacier of Alaska would rise 2,000 feet above the 
water, and extend 8,000 feet below, presenting a vast expanse of ice 
700 miles long by 250 miles wide. 

Our own country would be a country of “Magnificent Distances” and 
would, as now, contain some of the greatest natural wonders of the 
earth. A man travelling from New York toChicago would grow weary 
of his 10,000 mile ride, while the 2,057 mile trip between Chicago and 
Rock Island would be quite an undertaking. Evanston would be 
located on an inland sea of 2,629,330 square miles and would be 123 
miles north of Chicago, while Milwaukee would be 850 miles away. 

The Rocky Mountains would be 57,000 miles in length and 37 of its 
peaks in Colorado alone would be more than 140,000 feet above sea- 
level, while the lava deposits in our Western States would cover an 
area of 18,150,000 square miles. 

The wonderful Yosemite Falls, which are famed the world over, would 
in one mighty leap, make a descent of almost three miles. 

The Mississippi-Missouri River with a length of 47,300 miles would 
drain 152,460,000 square miles of territory and each year enough 
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sediment would be poured from its mouth into the Gulf of Mexico to 
build a pyramid 121 miles square at the base and 3,000 feet high. 

As so many objects on this earth offer themselves for comparison, we 
could go on with our illustrations indefinitely, but enough has been 
said to give a fairly clear idea of the tremendous mass of matter con- 
tained in the greatest planet of the Solar System—Jupiter. 

Rockford, Illinois. 





ORIGIN OF METEORS. 


COL. W. F. BADGLEY. 


The conclusions arrived at regarding meteors and their origin appear 
to be: (1) that they are not of the same class as falling stars; (2) that 
they are similar in structure to some of our minerals; (3) that they 
are fragments of a burst world or satellite. The first and second of 
these statements can be accepted without any doubt, but the third is 
questionable, for, with the exception of comets, there has never been 
observed a phenomenon indicating the disruption and scattering of the 
material of any celestial body belonging to our system, while any such 
occurrence outside it would not affect us at all. There are besides 
many signs that induce a belief that when condensation and construc- 
tion of material have begun, there is no subsequent destruction or 
dispersion, because among the thousands of nebulae that have been 
discovered, the greater number have a marked appearance of conden- 
sation, and none show any sign of segregation. 

The spot on Jupiter, which is supposed to be a moon in process of 
formation, might be cited as an example of segregation; but if it were 
being projected from Jupiter, it would circle round faster than the 
planet, instead of which it goes slower; and besides the spot is less 
distinct now than it was formerly. It seems therefore more likely that 
if it is a moon, it is a moon that is being absorbed by Jupiter. 

The small planets that form a ring between Mars and Jupiter must 
have preserved their orbits for ages; they are not the scattered debris 
of a shattered world flying apart, but the original parts of a world that 
have failed to unite. It is generally believed that our moon was thrown 
off by the earth, but that is quite impossible. Since its inception 
the world has been acted upon by two forces: the centripetal 
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force of gravitation, and the centrifugal force of gyration. The first has 
constantly increased in concentrated strength, and the other as con- 
stantly decreased; and had it been otherwise, our universe could never 
have come into existence. The contest between the forces has been 
increasing, with no bursts of vigor or lapses to weakness, but an abso- 
lute steady continuance, and no body so acted on by such forces could 
possibly divide itself. The earth could not have thrown off the moon 
which has always been a separate body. It should have been part of 
the earth but failed to join from some cause or other. 

Gravitation makes itself felt everywhere from solid material, and it 
strengthens'rapidly with approach. Therefore the suns, planets, and 
moons, have concentrated in themselves a centripetal force, increasing 
with their ages, which, from the first must have prevented them from 
breaking up; and if there were any outside force capable of breaking 
them—and there is none such known—their fragments could not 
separate because mutual gravitation would hold them together with an 
attraction thousands of times stronger than any attraction from 
without. 

All these considerations furnish us with indisputable evidence that 
meteors cannot be the debris of a shattered moon or planet, and the 
only conclusion that we can come to is that they are bodies that origin- 
ally ought to have been part of our globe with which they failed to 
combine. We may say that they are tiny satellites which circulate 
between us andthe moon. They are not pieces provided by a ruptured 
world, but part of the material dispersed in the primitive cataclysm 
that originated the nebula that gave origin to our sun and its planets. 

The shooting stars, although they are the scattered dust of the same 
original nebula—dust that should have joined the sun or planets—are 
not among our minuscule satellites, but come from trails of the old 
nebula, of which what is called the zodiacal light is the principal 
remainder. In these trails there are left only small stones as the larger 
ones have been absorbed, and the small size of these stones causes 
them to be entirely burnt up before ever they can reach our globe. 

Devizes, England. 
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WINTER’S GLORIOUS GALAXY. 


CHARLES NEVERS HOLMES. 





The Dog-star glitters !—Rigel sparkles white 

And Queen Capella crowns the skies of night, 
Like ruddy eye Aldebaran’s fires blaze, 

And Pleiades amid a shining haze; 
Once more lone Procyon adorns our sky 

And side by side the twinkling star-twins lie, 
As Betelgeuse beams like a beacon’s light 

And, set with suns, Orion sparkles bright. 


Our northern world is sleeping once more under its spotless covering 
of snow. A cold, white storm has come, and gone. The bare, frozen 
ground of hill and vale is shrouded with a new mantle, just fallen upon 
it. As yet, this recent snow is almost wholly untrodden; its soft, upper 
crust has never been warmed by the Sun or lighted by the Moon’s 
silvery rays. It is nine o'clock in the evening; the month of January 
draws nearer and nearer to February. Moonless night’s darkened dome 
extends like a vast supernal bow! above a dim, white world—a darkened 
dome a-blaze, as it were, with myriads of sparkling stars. The evening 
air is cold, yet healthful; and it is so clear that the myriads of scintil- 
lating suns seem to be nearer than usual, glittering indeed like sidereal 
gems and glowing at times like titanic sky-furnaces. 

Stars and stars, myriads and myriads of them—the whole heavens 
fairly on fire with their sparkling splendor! Yet, nevertheless, in one 
section of our firmament, these suns of night are far more conspicuous 
than elsewhere. In the south, extending from horizon to zenith, there 
glitters a remarkable group of these sky diamonds, with their associated 
constellations. There are six of these sky-jewels, each being of first 
magnitude. There are four starry constellations, each of which is 
noticeable. Taken altogether, this remarkable group of sky diamonds 
and constellations is by far the grandest and greatest to be seen in 
our northern.latitudes, and, viewed under favorable conditions of a 
clear, moonless firmament, this brilliant assemblage of suns is indeed 
sidereally spectacular. 

Queen Capella, bright and beautiful, reigns near the zenith, crowning 
a constellation of six easily seen stars which lie, most of them, close to 
the borders of the dim Milky Way. Somewhat lower down, southwest- 
wardly, there glitters the constellation of Taurus—five chief stars— 
one of which is particularly bright, ruddy and glowing in appear- 
ance, Aldebaran, the so-called “eye of the Bull.” There is another, more 




















Charles Nevers Holmes 169 





famous sky-feature of Taurus, the tiny, beautiful cluster of Pleiades, at 
the western end of this constellation. And southwardly, below Taurus 
and its ruddy gem Aldebaran, there sparkle and scintillate the suns of 
Orion, a very well-known, beautiful constellation. 

Orion—glorious Orion! Long before the New Year, even before the 
first day of December warned us of winter's frost and snow, we saw him 
rising slowly, higher and higher, above the southeastern horizon. Flick- 
ering Betelgeux came first in sight, then the three “belt-stars,” and 
finally brilliant Rigel glittered in our view like some celestial diamond 
of flawless water. Once more this grand, old-time constellation sparkled 
like some bright and beautiful piece of firmamental jewelry, hanging 
resplendent against the darkened background of night. Majestic, re- 
mote!—glorious Orion, gleaming, shining, when evening's sky is clear 
and cold, and our northern hills and vales are covered with a soft, white 
mantle. 

Eastward of Taurus and Orion, there is seen the inconspicuous con- 
stellations of Gemini and Canis Minor. In Gemini, composed of nine 
chief stars, a sort of irregular rectangle, we find those famous twin- 
suns, Castor and Pollux, twinkling to the north-eastward. In Canis 
Minor, there are only two stars easily visible, one of these being of 
first magnitude, named Procyon. Procyon is situated firmamentally 
all by itself, below Gemini. It is not particularly a conspicuous first 
magnitude sun; but this could hardly be expected amid such a sidereal 
galaxy. The dim sky-river of the Milky Way separates winter’s glorious 
galaxy, firmamentally; Gemini and Canis Minor being upon the eastern 
side of this dim sky-stream, Taurus and Orion upon the western 
side. Still further eastward, at some distance in the starry dome 
from Procyon of Canis Minor, there is sparkling a bright sun, called 
Regulus, at the bottom of a sickle-shaped outline. Although this bright 
star is not a part of winter’s glorious galaxy, so-called, it is well worth 
our while to look eastwardly for bright Regulus and the remarkable 
“Sickle” of the constellation Leo. 

And last, most magnificent of all suns of night, there sparkles and 
scintillates the incomparable sky-diamond Sirius. There does not seem 
to be any need to describe this splendid sun's firmamental position. He 
glitters below both Orion and Canis Minor. The three “belt-stars” of 
Orion pointing downward in his direction, somewhat like the three stars 
in the handle of the Dipper, indicate the sky-position of that second 
brightest sun of our northern latitudes, Arcturus of Bootes. But 
although Arcturus, in his season, is a great sun of night, he is hardly 
a brilliant firmamental gem compared with Sirius of Canis Major. Just 
as Queen Capella crowns her constellation Auriga, so King Sirius is a 
diamond-diadem at the apex of his constellation Canis Major. So much 
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superior is he to the other stars of the Glorious Galaxy, that they 
look rather disappointing to us after we have admired Sirius for a 
while. King Sirius is, of course, no zenith sun like Queen Capella; but, 
as we see him for the first time in winter, on some cold, clear, moonless 
evening, we are almost spellbound by his spectacular appearance. He 
sparkles and glitters like a veritable diamond of fire, and it seems 
sometimes difficult to believe that this most magnificent of suns is 
scintillating and shining trillions of miles distant from us. 

Our northern world is sleeping once more under its spotless covering 
of snow. A cold, white storm has come, and gone. The bare, frozen 
ground of hill and vale is shrouded with a new mantle, just fallen upon 
it. It is nine o'clock in the evening; a moonless, cloudless darkened 
dome extends like a vast supernal bowl above a dim, white world. But 
the suns of night are shining gloriously upon us: Queen Capella sparkles 
near the zenith, ruddy Aldebaran glows like an angry eye, Betelgeux 
and Rigel adorn Orion, Procyon sparkles like a sky-gem—alone, and 
Sirius, incomparable King Sirius, scintillates with all his majestic 
splendor. Winter’s Glorious Galaxy!—like some stupendous sidereal 
picture, hanging upon the star-lighted wall of an eternal, illimitable 
Universe! 

Boston, Mass. 





THE DOG-STAR, SIRIUS. 


Supreme supernal, sparkling and sublime. 
Undimmed through ages of eternal time, 
Remote, yet near, resplendent like a gem 
In Canis Major's starry diadem; 
When winter’s snow lies deep on fell and fen, 
When hearthstone’s blaze warms homes and hearts of men, 
In southern sky—O grand celestial sight !— 
The Dog-Star reigns o’er shining suns of night. 


CHARLES Nevers HOLMES 
Newton, Mass. 


41 Arlington st. 


From the Herald’s Astronomer. 
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TRANSITS OF MERCURY AND VENUS. 
WILLIAM HALLER CASSELL. 


Transits of the inferior planets, Mercury and Venus, across the disc 
of the sun at inferior conjunction are interesting celestial phenomena. 
From a physical standpoint, a transit of one of these planets is anala- 
gous to an eclipse of the sun—the only difference being that the planet 
is so small in comparison with the sun that the cone of shade 
formed by the planet falls far short of the surface of the earth. The 
consequence is that an observer on the earth would never detect that 
a transit was taking place if he had not previously informed him- 
self. The fact of the matter is, a transit is an annular eclipse of the 
sun by the planet. 

Usually at the time of inferior conjunction, i. v. when the planet 
passes between the earth and sun, its position in its orbit is such that 
it passes either to the north or south of the sun’s disc. This, how- 
ever, is not always the case. The inclination of the orbit of Mercury 
to the ecliptic is 7° 00’ 08” and if the conjunction occurs when the 
planet is very near its node, it will pass across the disc of the sun from 
east to west, and through the telescope will appear as a small black 
dot on the sun’s brilliant surface. It is, however, too small to be seen 
with the naked eye as Venus can be under similar circumstances. 

A transit of the sun by a planet affords one of the best opportunities 
for measuring the diameter of the planet, but unless the utmost care 
is taken a diameter so obtained is apt to be too small on account of 
irradiation or glare of the sun’s brilliant background. 

The nodes of a planet’s orbit are the points on the celestial sphere 
where it crosses the ecliptic, and in the case of the planet Mercury, its 
nodes are in longitude 227° and 47°. These points are passed by the 
earth on May 7 and November 9 respectively. The consequence is 
that transits of the sun by this planet can occur only on or near those 
dates. The “transit limit” of a planet, corresponding to the “ecliptic 
limit” of the sun and moon, is affected by the ellipticity of the orbit, and 
the distance of the planet from the earth and sun. If the orbit of 
Mercury were strictly circular its “transit limit” would be only 2° 
10’, but, since the orbit is decidedly elliptical, its transit limit is in- 
creased. At the time of the May transits Mercury is near its 
aphelion, or point farthest from the sun, and if an inferior conjunction 
should occur at this time the planet is at its closest possible approach 
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to the earth. This diminishes the May limit, but the November limit 
is correspondingly increased. As a matter of fact the May transits are 
less than half as numerous as the November transits. 

With regard to the interval between transits, it is important to 
observe that in the case of the planet Mercury, twenty-two synodic 
periods are very nearly equal to seven years; forty-one synodic periods 
are more nearly equal to thirteen years; and 145 synodic periods are 
almost exactly equal to 46 years. The consequence is that after a 
November transit a second one is possible in seven years, probable in 
thirteen years, and a practical certainty in 46 years. In regard to the 
May transits, a repetition is not possible after the lapse of seven 
years, and it often fails in thirteen years. 

The first transit of Mercury that was ever observed was by Pierre 
Gassendi (1592-1655), the celebrated French philosopher, on Novem- 
ber 7, 1631. The last transit occurred, 1914 November 6, and was 
partially visible in the United States. 

The following is a list of the transits of Mercury that have occurred 
or will occur during the twentieth century: 


+ 1907 Nov. 14 1937 May 10 + 1970 May 9 
+ 1914 Nov. 6 1940 Nov. 12 + 1973 Nov. 9 
1924 May 7 * 1953 Nov. 13 1986 Nov. 12 
1927 Nov. 8 * 1960 Nov. 6 1999 Nov. 14 


From an astronomical standpoint, transits of Mercury are of no 
particular importance on account of the nearness of the planet to the 
sun, except in accurately determining the position of the planet. 

During his life time, the late Professor Simon Newcomb, of the Johns 
Hopkin’s University, made a laborious investigation of all the recorded 
transits of Mercury to ascertain the uniformity of the earth’s rotation. 
They seemed to indicate certain small irregularities in the rotation, but 
hardly made the fact certain. 

On the other hand, however, transits of the planet Venus are of some 
importance from an astronomical standpoint—they have been used 
and are valuable for determining the parallax of the sun. Compared 
with transits of Mercury they are very rare phenomena. At the time 
of a transit, Venus is visible even to the naked eye, as a small black 
dot on the disk of the sun, crossing it from east to west. The orbit of 
the planet is inclined to the ecliptic about 3/2”, and as a consequence 
the transit limit is small, being about 4°, and making transits of Venus 
of very rare occurrence. The sun passes the nodes of the orbit of this 
planet on December 7, and June 5, so that all transits must occur on 
or near those dates. When Venus makes a central transit of the sun’s 
disc, the duration of the transit is very nearly eight hours. 





* Wholly visible in the United States. 
+ Partially visible in the United States. 
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Five synodic or thirteen sidereal revolutions of Venus are very nearly 
equal to eight years; 152 synodic or 395 sidereal revolutions are 
almost exactly equal to 243 years. If then, a transit occurs at any 
time, another is possible at the same node eight years before or 
after, and no other transit can occur at the same node until after the 
lapse of 235 or 243 years. If the planet should cross the disk of the 
sun centrally, the transit will not be followed by another after the lapse 
of an eight year period—the planet will then pass either to the north 
or south of the sun. 

As is now the case, the transits of Venus are not central, the path of 
the planet being either to the north or south edge of the sun's disc, and 
a transit across one edge of the sun will be followed by another across 
the opposite edge after the lapse of eight years. If we have a pair of 
June transits separated by an eight year interval, they will be followed 
by another pair at the same node after the lapse of 243 years, and a 
pair of December transits will come about half way between. Transits 
of Venus have been coming in pairs for about 2000 years, and will 
continue to do so for about 1000 years from now. The following list 
shows the order in which transits of this planet occur: 


1631 Dec. 7 1769 June 3 2004 June 8 
1639 Dec. 4 1874 Dec. 9 2012 June 6 
1761 June 5 1882 Dec. 6 


which produces the following series: 8, 12142, 8, 105%, 8, 121%, 
8, 105’ ete. The first transit of Venus that was ever observed 
was witnessed by a young amateur by the name of Horrox residing 
near Liverpool. The transit of 1769, June 3, excited great interest and 
King George III fitted out an expedition to Tahiti under the command 
of the celebrated navigator Capt. James Cook. At the same time other 
parties of astronomers were sent to California, Lapland, Pekin, and 
St. Petersburg (now Petrograd). At the transit of 1761, the French 
astronomer, Le Gentil, was sent out by the French Academy to the East 
Indies, but was prevented from making his port by high winds and the 
war with England until after the transit was over. Undismayed he 
resolved to remain abroad for the transit of 1769. Eight long years 
passed and the morning of 1769 June 3 dawned bright and beautiful. 
Le Gentil with thorough preparation to observe the event that lay 
nearest his heart was counting the moments when the long awaited 
transit was to begin; suddenly the sky began to grow black, a tropical 
storm arose, the first in many days, and the ill-fated astronomer again 
lost the opportunity to witness an event that he had patiently awaited 
for years. 


Wytheville, Virginia. 
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OBSERVATIONS OF JUPITER—APPARITION OF 1914. 
A. THOS. G. APPLE. 


[Continued from Vol. XXII, p. 80}. 


The planet was observed from March 21, 1914 to January 26, 1915 
on 80 nights, with an 11-inch refractor. The program of observations 
was, in the main, the same as last season: measures were taken as 
frequently as possible on the Red Spot, and the preceding and following 
ends of the South Tropical Disturbance with a view to determine their 
relative rates of drift. The length of the Red Spot was measured on 
fifteen nights. Three general measures of latitude of all the belts were 
made and also 100 additional measures of individual belts, each of ten 
settings, for correct longitude determinations of separate spots. 

Satellite phenomena were noted from time to time. A number of 
eclipses of one satellite by another were observed, and as far as the 
power of the telescope made it possible, the circumstances of the 
eclipse were ascertained,—its magnitude, times of contact, etc. 

Careful measures of position angle of the belts were made whenever 
possible. If the belts are assumed to be in planes perpendicular to the 
planet’s axis, these results indicate a systematically varying difference 
of a small amount from the values given in Menth’s Ephemeris. The 
cause of this difference has not been made out as yet. But there are 
good reasons for supposing that it is not due to errors of measurement. 

The most characteristic feature on the surface of the planet has 
been the breaking out of a number of dark spots in the north temperate 
belt, each with a small white oval in its center. Thirteen of these were 
eventually made out. They appeared at such regular intervals as to 
suggest the appearance of a chain or a necklace of beads. The first 
appearance of these spots was noted July 21, 1914. They were usually 
fainter than the other markings, harder to glimpse, and disappearing 
under conditions of poor seeing much sooner than other features. Their 
regular distribution along the belt made identification difficult upon 
their reappearance, but a mean rotation period of 


9» 55™ 33°.056 


was made out at length by combining the results from spots number 
3, 11, 12 and 13 with an average of 160 rotations of each spot. This 
indicates a slow eastward drift with reference to the Red Spot. 
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The North Tropical Belt continued to be a conspicuous object during 
the entire apparition. As it has become even more conspicuous during 
the present apparition of 1915, having broadened so as to swallow up 
the so-called North Temperate Belt, its behaviour during 1914 becomes 
an important chapter in the history of a belt whose first outbreak was 
detected at its very beginning in the autumn of 1912. The regular 
division into “bays” seen in 1913 changed very considerably during the 
summer of 1914. The regularity appeared broken up already in 
April, upon the planet’s first appearance in the morning sky, and as 
summer advanced it became more and more irregular. Smaller ovals 
would appear from time to time and also smaller sub-divisions of the 
black spots. There seemed to be comparatively rapid changes in the 
spots, making it difficult to identify a given spot upon its reappear- 
ance. But by plotting the belt according to a method employed for 
this same belt in the fall of 1912 (Popu.ar Astronomy, Vol. XXI p. 15), 
a slope was obtained which is the mean of two of the most conspicuous 
spots about 220° apart, and from this was derived a rotation period of 


9" 50™ 18*.74 


though it should be stated that from spots seen in July, August, and 
September, 1914 a somewhat longer period is derived, viz: 
gh 51™ 425, 


That the belt belonged to System I and had a more rapid rotation 
than the parts of Jupiter’s surface adjoining it on the S and N is shown 
by the way in which the markings trail backwards in a following 
direction. 

Along towards December the broken condition of the belt was no 
longer visible; it was considerably broadened and continued round the 
planet in an unbroken band of nearly uniform width. It is true the 
uncertain seeing at this time, owing to weather conditions and the 
planet’s low position in the west counsels caution in forming conclu- 
sions; but the fact that a belt to the northward showed its two narrow 
close-lying members would seem to indicate that had there been spots 
on the other belt, they would have been seen, at least in dim outline. 

During this apparition the following end of the South Tropical 
Disturbance passed the Red Spot. Efforts were made, but in vain, to 
detect the time of passage, and discover the phenomenon of the 
encounter. The end of the Disturbance was seen June 7 and 12, 1914 to 
the westward of the Red Spot in longitudes 236° and 238° respect- 
ively: It was next found August 13, in longitude 180°.6 so that the 
crossing must have taken place some time in the interval. This 
following end continued to drift until when last seen, December 17, 1914, 
its measured longitude was 107°.1, indicating a mean period of rotation 
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Ga" True, 


The preceding end of the Disturbance was first seen April 9, 1914 in 
longitude 119°.1, and last, January 26, 1915 in longitude 24°.7 indicating 
a period of 

gh 55™ 279.50. 


The disturbed area itself seemed more quiet than the preceding 
year, and showed fewer details. The dark material that composes it 
was comparatively thin, leaving a zone of white material not very 
much darker than the zone bounding the Disturbance on its preceding 
and following ends. The length of the Disturbance varied very consid- 
erably, being 136° on June 7, and only 82° on December 17. Its present 
length (October 1915) is 90°. This fact naturally suggests the question 
whether the f end of the disturbance could have been slowed up by its 
passage of the Red Spot. 

The Red Spot was more clearly seen on a number of nights than we 
remember ever seeing it since we began our observations in 1907. It 
did not present any decided color, but was a shade or two darker than 
the zone in which it was situated, so that with very careful looking on 
nights of exceptional seeing its two oval ends could be made out. On 
the north, on such nights, a clear line of light was seen to separate it 
from the belt on that side, but on the south it could not be certainly 
differentiated from the belt there. The mean of five measures of its 
length during June and July was 37° 4’.7; of seven measures, August 6- 
November 11, 29° 7’.4. The difficulty in seeing the ends distinctly in 
the former period diminishes very materially the weight of the former 
result. These measures reduced to miles would be 52,700 and 41,400 
respectively. A conspicuous feature of 1914, as it was of the year 
previous, was the row of white spots on the belt following the Red Spot 
to the north. This row bends northward as if to pass around the spot 
on that side. No portion of material of any kind, white or dark, has 
ever been seen to cross the Red Spot. 

A remarkable fact noted with regard to the drift of the Red Spot was 
that during the early summer, while the Disturbance was still passing 
it, the spot drifted, and its longitude decreased from 223°.7 to 
212°.5. From July 22, 1914 on its drift was first noticed to have slowed 
up, and from this time on it was practically stationary with respect to 
the zero meridian of System II. The rotation period accordingly slowed 
down from 9" 55" 34°.24 during the interval April 5 to June 16, to 
9" 55" 35°61 from June 16 to July 22, and then to 9" 55" 36°.14 from 
July 22 to November 11 when last seen. So far as our observations 
of the present year (1915) show, this last rotation period continues with 
only a slight acceleration. 
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It would thus seem that there is some connection between the rota- 
tion period of the Red Spot and the passage of the Disturbance, the 
Spot drifting more rapidly while the Disturbance is passing, a fact 
previously pointed out by Denning. It thus appears that the Disturb- 
ance possesses an accelerating influence and that its darkness may be 
due to some physical material that obscures the light from the layers 
below it, or fails to reflect the sunlight as strongly as the material in 
its neighborhood. That this must be the nature of the belts generally 
would be a natural inference, a theory that has been advanced by 
W. H. Pickering. 

There was apparently no drift of the belts in latitude. The following 
mean values were obtained: 


Belt Latitude No. of measures 
NNTB + 35 55.3 1 
NIB +15 44.4 15 
NEB + 6 52.5 26 
SEB — § 343 1 
STB — 26 56.5 6 
SSTB — 35 46.2 3 
Disturbance (p end) — 20 45.2 17 
: (f end) —20 43 6 
Red Spot — 19 30.2 20 


The colors of the planet were carefully noted from time to time. The 
fainter tints were very elusive, the polar regions appearing at one time 
gray yellow, at another bluish olive. On some occasions a_ pinkish 
glow seemed to overspread the whole polar region of the N hemis- 
phere. The southern belts, however, were always of a decided pink or 
brownish pink color, and also the N equatorial belt particularly on its 
northern border. A curious fact noted was that the pink color of the 
southern belts and zones extended up to the Red Spot on the preceding 
side and then it practically ceased for 100° or more of longitude. 
Advantage was taken of a visit to the Yerkes Observatory in August 
to test this with the 40-inch refractor. By the courtesy of Professor 
Frost we obtained the opportunity of a view of Jupiter. The Red Spot 
had just passed the Jovian meridian, and the region following lay in 
full view. There was not an entire absence of pink color here, but as 
compared with the region preceding the spot, the contrast was quite 
noticeable. In the southern hemisphere the red (or pink) color 
suggested an emanation issuing from the South Temperate Belt and 
overspreading the zones to the north and south, while in the northern 
hemisphere it was noticeable only on the north border of the North 
Equatorial Belt. 

Position angles between the satellites and planet were measured on 
seven nights during May with a view to determine the time of the 


i 
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earth’s passage of the planes of their orbits. The conclusions reached 
were: 


May 10 — North of the orbit of satellite III 
“20 — South of orbits of II and III. 


Eclipses of one satellite by another were observed July 22, August 3, 
and October 21, with circumstances as follows: 








EcuipsE oF II sy III Oct. 21, 1914, 13:14.2 G. M. T. 


OBSERVED CIRCUMSTANCES OF THE ECLIPSE. 


G.M.T. 
1 13:15.2 Mid-eclipse certainly past 
2 16.7 Last contact 
3 18.0 Could discern line between satellites 
4 19.0 Position angle III to Il 8° 42’ 
5 —— Dist. 2’’.62 re 
6 — 3”’.29 359° 22’ 
7 13:25.0 3’’.82 356° =’ 
8 26.9 4” 13 354° 14’ 
9 28.8 4’’.90 353° 636’ 
10 30.7 5’.66 351° 14° 


The 1elative dimensions of the satellites were determined by a series 
of measures made on two nights about the time of this eclipse. 








Ec.ipsE OF IV sy III Auc. 3, 1914, 17:18.1 G.M.T. 
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OBSERVED CIRCUMSTANCES OF THE ECLIPSE. 
G.M.T. 


1 17:14.6 First contact 

2 24.1 A little past second contact, about 14 diam. IV apart 

3 27.1 About 1 diam. IV apart. Position angle IIltoIV 46° 30’ 
4 30.6 P §2° §9’ 
5 32.1 55° 33’ 
6 33.6 Ss = 
7 35.4 58° 19’ 
8 


38.5 Distance 6’’.29 No measure of P. 


As only one distance was measured the apparent path of IV relative 
to III was assumed to be a straight line perpendicular to the axis of 
Jupiter with IV moving with uniform motion. 

The G. M. T. of the eclipse of II by I July 22, 1914 was 20:46.15, the 
mean of first contact, 20:43.3 and, of second contact, 20:49.0. The com- 
bined image seemed at its shortest elongation at 20:45.3. 

The following phenomena of satellites were noted: 


III Oc. Re. July 17, 19:17.1G.M.T. Ill Tr. In. Aug. 18, 13:13.0 G.M.T. 
I Sh. In. * tiioes * Il Ec.Re. “ 21, 18:13.088 
I Tr. In. *“ * ae * IV Oc. Re. Sept. 21, 14:31.6 
II Tr. Eg. ~ 20.16465 “ II Ec.Re. “ 15, 15:19.607 
I Sh. Eg. Aug. 3, 16:22.1 “ I Ec.Re. . * 26, 16:5.425 
I Tr. Eg. _ * eee CU I Tr. Eg. Nov. 2, 12:43.9 
I Tr. In. * 10, 18388 “ [ Ec.Re. “ 4, 14:40.103 


The following are the longitudes of the Red Spot, the preceding and 
the following ends of the Disturbance, reduced from micrometric meas- 
ures of their coérdinates. The reductions of latitude—whose means 
are given elsewhere—were made by Whitmell’s formulae and those of 
longitude by one of our own. 


RS pD {D 
Apr. 5 223.7 Apr. 9 119.1 June 7 236.1 
May 28 217.7 May 10 107.2 *“ 12 238.6 
« 31 215.5 “ 20 110.2 Aug. 13 180.6 
June 7 212.8 “ @i 1047 “ 18 177.5 
“- %6 2zs Juneli 98.5 “ 91 180.8 
July 22 208.1 “ 20 90.4 Sept. 14 173.0 
« 28 206.1 July 17 = 88.1 “ 19 169.7 
* 30 209.5 “21 Tez “ 91 156.8 
Aug. 3 209.3 “2 8.1 “ 98 166.8 
“ 13 207.6 “ 29 75.7 Oct. 1 167.3 
~“ 2 Boz Aug. 6 73.5 “ 20 162.2 
“ 18 211.8 “ 10 70.9 Dec. 17 107.1 
‘i 21 208.3 ae 69.6 
Sept. 12 204.5 “7 Tea 
* 14 205.5 a Je 68.4 
18 211.8 “ 18 71.8 
“ 21 206.8 Sept.16 62.7 
“ 22 208.9 Oct. 10 56.1 
~ 3 mee “ 7 #9 
“ @ ea “ 19 2 
Oct. 20 205.0 “ fF m9 
Nov. 4 202.9 Dec. 16 25.1 


“ 1 1907 Jan. 26 24.7 
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It should be remarked concerning the drawings that the contrasts 
are greater than actually seen, especially in regard to the Red 
Spot, whose outlines could be distinguished only with difficulty. It was 
never perfectly certain whether the ends were pointed or rounded; but 
the drawing gives our best impression. The minute elongated marking 
seen August 10 in the N following part of the equatorial zone is the 
shadow of I protruding from behind the disk of the satellite that partly 
covers it. 

Daniel Scholl Observatory, 
Lancaster, Pa. October, 1915. 





THE PLANET MERCURY. 


BERNARD THOMAS. 


The ‘swift messenger of the gods’ which seems to be a difficult and 
illusive object to see with the naked eye in northern countries is here 
in Tasmania by no means hard to observe. For some years now I have 
attempted to see this beautiful and interesting planet as an evening 
star on as many occasions as possible when favorably placed during 
our spring about October, and have succeeded far beyond what I 
thought was possible. During this time if the sky is free from clouds 
in the west and south west with some knowledge where to look and 
what to expect, with a little patience in waiting for a break when 
some clouds were present, I succeeded last year in seeing him 28 
times when in the region of Virgo and the Scorpion in spite of the fact 
that the weather was then rather unfavorable. I saw him first 18 
days before greatest eastern elongation and thirteen days after. Thus 
he was visible during a period of thirty-three days. This is duly 
recorded in the English Mechanic for January 15, 1915. This year I 
had even better luck as he was seen twenty-nine times from September 
5 to October 12, twenty-three days before and fourteen days after 
greatest elongation. He was last seen 10.2 days before inferior con- 
junction, followed thus during a period of thirty-seven days. The 
following particulars from the Nautical Almanac (time corrected to 
local mean time). 














PLATE VII 





\ugust 10, 1914, 16" 35™ G. M. 7 





August 18, 1914, 18! 35™ G. M. 4 


DRAWINGS OF JUPITER IN 1914, By A. Tuos. G. APPLE 


PopuLar Astronomy, No. 233 
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7 p.m. © Sup. © 

Sept. 6 4 p.m. © in #8 

11 3:50 p.m. 8 C 3 3° Si’ N 

16 ° in Aphelion 

22 1 a.m. 8 a Virginis star 1S 

28 3 p.m. 8 G.E.E. 26° 2’ E 
Oct. 7 8 a. m. © G. Hel. Lat. S 

10 1:36 a.m. 80C 81° 40’N 

22-23 Midnight © Inf. 


In all cases he was seen clearly and distinctly usually in a clear sky 
and only on one or two occasions had I to wait and watch for a break 
in the clouds. That this planet could be so successfully followed for 
so large a period of his revolution is explained by his favorable position 
south of the sun and also of the ecliptic as well as by the general 
clearness of that part of the heavens. 

Colour. My observations on this point lead me to consider that 
much depends on altitude. It has been said that Mercury is really 
white but as a naked eye object an evening star sufficiently elevated 
against a dark blue sky he is decidedly golden yellow. He seems to be 
about the same tint as « Centauri—probably Capella might compare 
with him. He has not such an orange tinge as Arcturus. In the eight- 
and-a-half inch reflector when I had my most favorable view of him 
his colour seemed to be ochre. But more often the lower strata of 
the atmosphere cause refraction and the planet is seen with a splotch 
of rich red above and bright blue beneath, reminding one of a bad 
attempt by some child to color the planet with a faulty attempt to 
correctly cover the outline. This appearance of the spectrum is due 
to no lack of achromation of telescope or eyepiece but to atmospheric 
dispersion and can be seen on Venus, Jupiter, the Moon or even bright 
stars when at a low altitude. 

Magnitude. Most accounts of naked eye observations of Mercury 
make the magnitude of the planet much too faint. I have seen Mercury 
in close proximity to Regulus, magnitude 1.34 Type B8, Spica, magnitude 
1.20 Type B2 and Antares, magnitude 1.22 Type Map, when Mercury 
exceeded in brightness each of these stars by a full magnitude if not 
more. [ have compared him to Antares, magnitude 0.24, when he 
seemed if anything brighter and only a little fainter than « Centauri 
0.06. When he is seen against the colorless sky of early twilight 
or against the zodiacal light his brilliancy is considerably dimmed but 
if we wait till the sky is a dark blue and if Mercury is still above the 
horizon his extreme brilliancy is better estimated. I usually found 
that I could find him in the early twilight when I could discern « Crucis 
magnitude 1.03, or 8 Centauri, magnitude 0.86, with the naked eye but 
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these stars were against a darker sky and at greater altitude. Personally 
I take the magnitude of Mercury to be about 0.20 or 0.10. 

I enclose a photo trail taken a few years ago of Mercury and Regulus 
when about a degree apart. It will be seen that the upper trail, that of 
Mercury, is much brighter than that of Regulus although the star is of 
the photographically active type B8. 





TRAILS OF MERCURY AND REGULUS. 


Telescopic appearance. As a telescopic object Mercury is usually 
disappointing. Of the twenty nine occasions on which I saw him this 
time I used the telescope on about twenty. Half of these views showed 
only a blur, the other half I could see the phase and it was interesting 
to watch it change from a gibbous moon 6” to a crescent 9” in diam- 
eter. On all but two occasions the spectrum and other disabilities 
were present. Once only had I a perfect view of the half moon phase 
with clear limb and only a little less well defined terminator free from 
tremor of a bright ochre color but with no markings. A power of 160 
was used on the eight-and-one-half-inch reflector. I have previously 
had very fair views of Mercury with a two-inch refractor and power 
of 34 to 90. 

I missed the close approach of Spica and Mercury owing to weather. 
I have however seen Mercury and Regulus in the same low power 
field of the the two-inch refractor. Mercury was golden, slightly 
orange, Regulus was steel blue, a beautiful contrast. 

Glenorchy, Tasmania. 
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PLANET NOTES FOR APRIL, 1916. 


The sun will move by a northeasterly course from Pisces into Aries during this 
month. The sun will not pass very near to any conspicuously bright star. At the 
end of the month it will be nearing the region of the Pleiades. 
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SCUTH HORIZON 


THE CONSTELLATIONS AT 9:00 Pp. M. APRIL 1. 


The phases of the moon for this month are as follows: 


New Moon Apr. 2 at 10 a.m. C.S.T. 
First Quarter om” tan: 
Full Moon 7" Hea * 


Last Quarter 24 “ 5 P.M. ” 
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Mercury will be too near the sun to be observed during this month. At the 
beginning of the month it will be to the west of the sun, and approaching it. It will 
be moving around behind the sun from the earth, and will pass to the east of the 
sun on April 14. It will then move farther and farther to the east but will scarcely 
emerge far enough to become visible before the close of the month. 

Venus will be moving eastward from the sun up to April 23, at which time it 
will reach a point of greatest eastern elongation. At this date it will cross the 
meridian about 3 o’clock and will still be high in the western sky at sunset. Venus 
will be approaching the earth and will be increasing in brightness. Only about one 
half of the illuminated surface will be seen. 

Mars will continue to be in very good position for observation. It will cross 
the meridian early in the evening during this month. It will be receding from 
the earth. 

Jupiter will be in conjunction with the sun on April 1. The sun will be pass- 
ing the planet as the sun moves eastward more rapidly. Jupiter will again appear 
in the east just before sunrise late in the month and early in May. 

Saturn will be a little west of the meridian at sunset early in April, and will 
be lower in the west on each succeeding day. It will be in fairly good position 
throughout the month. 

Uranus may be seen in the southeast in the early morning during the 
month. It is in the constellation Capricornus. 

Neptune like Saturn will be visible in the early evening. It will be in the 
constellation Cancer, but not near any very bright star. 





Occultations Visible at Washington. 


IMMERSION. EMERSION. 
Date Star's Magni- Washing- Angle Washing- Angle Dura- 
1916 Name tude ton M.T. fm N. ton M.T. f'm N, tion 
h m ‘of h m ° h m 
Apr. 6 yw Tauri 5.3 6 31 91 7 46 270 1 15 
9 wGeminorum 5.2 6 14 128 7 40 271 1 25 
13 43 Leonis 6.3 11 46 154 12 48 276 it: 2 
16 370 BVirginis 6.0 16 6 35 16 19 10 0 13 
17 75 Virginis 5.6 6 47 111 7 46 309 0 59 
19 153 B Librae 6.3 8 45 107 9 44 297 1 0O 
19 »b Scorpii 4.7 18 11 135 18 57 232 0 46 
24 19Capricorni 5.7 13 44 113 14 34 211 0 50 





Saturn’s Satellites for April, 1916. 





CENTRAL STANDARD TIME. 
E = eastern elongation; W = western elongation; 
I = inferior conjunction; S = superior conjunction. 
I. Mimas. Period 0° 22".6. 


d h d h d h d h 


Apr. 1 12.5E Apr. 8 14.3W Apr.16 14.6E Apr. 23. 16.2 W 
2 11.2E 9 13.0W 17 13.3E 24 14.8W 
: opted . 4 18 11.9E 25 13.4W 
‘ : 22 17.6W 26 12. 
7 15.6W 15 16.0E aie 














Apr. 
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Saturn’s Satellites for April, 1916—Continued. 
II. Enceladus. Period 1% 8*.9. 


h d h d h 


d h 
19.5E Apr.10 0.9E Apr.18 63E Apr.25 28 E 
4.4E 11 98E 19 15.2E 26 11.7 E 
13.3E 12 18.7E 21 O1E 27 20.6 E 
22.2 E 14 3.6E 22 9.0E 29 S55 E 
7.1E 15 12.5E 23 17.9E 30 144 E 
16.0E 16 214E 





Apr. 


Apr. 


Apr. 


Apr. 


Apr. 


Apr. 
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Apparent Orbits of the Seven Inner Satellites of Saturn, at date of 
Opposition, January 4, 1916, as seen in an Inverting Telescope. 


Ill. Tethys. Period 14% 21".3. 
A 


5] 


7 Apr. 9 20.7E Apr.17 10.0E Apr.24 23.3 E 
4.8E 11 18.1E 19 7.4E 26 20.6 E 
2.1E 13 15.4E 21 47 28 18.0 E 
23.4E i§ 12.7E 23 «2.9E 30 15.3 E 
IV. Dione. Period 2° 17".7. 
9.4E Apr.10 14.5E Apr.18 19.7E Apr.27 08 E 
3.1E 13 8.2E 21 13.4E 29 18.6 E 
20.8 E 16 19E 24 7T7A1E 
V. Rhea. 4% 12".5, 
3.7E Apr.12 4.7E Apr.21 5.7E Apr.30 68 E 
16.2E 16 17.2E 25 18.2E 
VI. Titan. Period 15¢ 23.3. 
0.8 W Apr.10  7.6E Apr.18 0.5W Apr.26 7.5E 
VII. Hyperion. Period 21° 7.6. 
17.8 E Apr.14 12.4W Apr.24 4.7E 
VIll. Japetus. Period 79° 22.1. 
Apr. 3 7.3W Apr.22 20.18 
IX. Phoebe. Period 5234 15.6. 
aPh.—aSat. 65Ph.—6Sat. aPh.—aSat. 6Ph.—35Sat. 
m s , .” m s , ” 
—1 13.8 +2 37 Apr. 18 i 313 +2 29 
1 16.1 2 36 20 1 33.4 2 29 
1 18.4 2 35 22 1 35.3 2 28 
1 20.6 2 34 24 1 37.3 2 28 
1 22.8 2 33 26 1 39.1 2 ZF 
1 25.0 2 32 28 1 41.0 . = 
i @2 2 31 301 —4 2.8 +2 27 
—1 29.3 +2 30 
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VARIABLE STARS. 





Approximate Magnitudes of Variable Stars of Long Period 
on Feb. 1, 1916. 


(Communicated by the Director of Harvard College Observatory, Cambridge, Mass.] 
Decl. 


Name, 


X Androm. 
T Androm. 
T Cassiop. 
R Androm. 
S Ceti 

Y Cephei 
U Cassiop. 


RW Androm. 


V Androm. 
RR Androm. 
RV Cassiop 
W Cassiop. 
Z Ceti 

U Androm. 
UZ Androm. 
S Cassiop. 
S Piscium 
U Piscium 
RZ Persei 
R Piscium 
RU Androm. 
Y Androm. 
X Cassiop. 
U Persei 

S Arietis 

R Arietis 
W Androm. 
Z Cephei 

o Ceti 

S Persei 

R Ceti 

RR Persei 
U Ceti 

RR Cephei 
R Trianguli 
W Persei 
U Arietis 
X Ceti 

Y Persei 

R Persei 
W Tauri 

R Tauri 

S Tauri 

T Camelop. 
X Camelop. 
RX Tauri 
V Tauri 

R Orionis 
R Leporis 
T Leporis 
V Orionis 
R Aurigae 


R. A. 
1900. 


h m 

0 10.8 
172 
17.8 
18.8 
19.0 
31.3 
40.8 


1900. 


+46 
+26 
455 
438 
7 
+79 
+47 
+32 
435 
+33 
+46 
+58 
~ 


27 
26 
14 

1 
53 
48 
43 


Magn, 


12.8 7 
13.0d 
8.37 
<14.0 
10.5d 
10.5d 
13.3d 
14.0 
11.6d 
13.7d 
13.0d 
11:57 
12.8 i 
11.6d 
13.0 
<14.0 
9.5 
10.37 
13.2 
12.5d 
13.1d 
13.5d 


_ 
om 
coo 
~ 


Name. 


W Aurigae 

S Aurigae 

S Orionis 

S Camelop. 

T Orionis 

U Aurigae 
SU Tauri 

Z Tauri 

RU Tauri 

V Camelop. 
U Orionis 

Z Aurigae 

X Aurigae 
SS Aurigae 
V Aurigae 

V Monoc. 

U Lyncis 

S Lyncis 

X Geminorum 
W Monoc. 

Y Monoc. 

X Monoc. 

R Lyncis 

R Geminorum 
V Can. Min. 
R Can. Min. 
RR Monoc. 

V Geminorum 
S Can. Min. 
Z Puppis 

T Can. Min. 
U Can. Min. 
S Geminorum 
T Geminorum 
U Geminorum 
U Puppis 

R Cancri 

V Cancri 

RT Hydrae 

U Cancri 

X Urs. Maj. 
S Hydrae 

T Hydrae 

T Cancri 

S Pyxidis 

W Cancri 

X Hydrae 

Y Draconis 

R Leo. Min. 
RR Hydrae 

R Leonis 

Y Hydrae 


R.A. 
1900 


h 


m 
5 20.1 
20.5 
24.1 
30.2 
30.9 
35.6 
43.2 
46.7 
46.9 
49.4 
49.9 


~] 
ooh wee un 
SSS Nw Re HONK NOTH IDPS 
1 GO Oo f : i. 


Cwnnner- 


— 
Bo 


> m& bm COCO CO 
SNUSOS=S 


He 


to PWW A hNWUWORWUNDSONUNOP 


NSoeNws 


Pw ROeNSON 


Decl. 
1900 


+-36 49 
434 4 
=i 
+68 45 
~_ i 

+31 
419 2 
+15 
+15 
474 
+20 
+53 
+50 
+47 
+47 
—* 
459 
+58 0 
+30 
«<% 
+11 
aly 
455 
+422 
+93 
+10 
+ig 
+413 
+4 
—20 
+11 
4 8 37 
423 
+423 
+22 
—12 
412 2 
+17 
alg 
+19 
+50 
-% 
~ Ss 
+20 
—24 
+25 
—14 
+78 
434 
—23 
+11 
—22 33 
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Approximate Magnitudes of Variable Stars of Long Period 
on Feb. 1, 1916—Continued. 


Name. 


V Leonis 

R Urs. Maj. 
V Hydrae 
W Leonis 

S Leonis 

R Com. Ber. 
SU Virginis 
T Virginis 
R Corvi 

SS Virginis 
T Can. Ven. 
Y Virginis 
T Urs. Maj. 
R Virginis 


RS Urs. Maj. 


S Urs. Maj. 
RU Virginis 
U Virginis 
V Virginis 
R Hydrae 
S Virginis 
T Urs. Min. 
R Can. Ven. 
Z Bootis 

Z Virginis 
U Urs. Min. 
S Bootis 

RS Virginis 
R Camelop. 
V Bootis 

R Bootis 

U Bootis 

S Serpentis 
S Cor. Bor. 
S Urs. Min. 
R Cor.Bor. 
X Cor. Bor. 
V Cor. Bor. 
R Serpentis 
Z Cor. Bor. 
U Serpentis 
W Cor. Bor. 
U Herculis 
R Urs. Min. 
R Draconis 
S Herculis 
RV Herculis 
T Draconis 
V Draconis 
T Herculis 
W Draconis 
X Draconis 
W Lyrae 


R. A. 
1900. 


14 


16 


Decl. Magn. 

1900 
+2144 126d 
+6918 86d 
—20 43 1.2 
+1415 12.7d 
+6 0 128d 
+19 20 <14.0 
+12 56 13.2 
— 529 122i 
—18 42 11.07 
+119 7.1 
432 3 12.0 
— 3 52 8.57 
+60 2 12.6d 
+ 7 32 7.4 
+59 2 110i 
+61 38 7.51 
+442 120 
+6 6 128 
— 239 <13.0 
—22 46 8.57 
— 6 41 8.5 
+73 56 13.0d 
+40 2 7.6 
+13 59 10.67 
—12 50 13.0 
+6715 82d 
+54 16 13.0d 
+5 8 13.0 
48417 122i 
+39 18 9.1d 
+27 10 9.3d 
+18 6 11.6 
+14 40 <13.0 
+31 44 78a 
+78 58 10.07 
+28 28 6.0 
+36 35 13.0d 
+39 52 8.3 
+15 26 12.8 
+29 32 <13.0 
+1012 11.07 
+38 3 8.5 
+19 7 11.7 
+72 28 10.5 
+66 58 10.57 
415 7 9.0: 
+31 22 12.5; 
+58 14 12.0 
+54 53 = 13.0 
+31 0 8.07 
+65 56 9.5 
+66 8 10.0 
+3638 857 


Name. 


SV Herculis 
SV Draconis 
RZ Herculis 
RY Lyrae 
RW Lyrae 
RX Lyrae 
Z Lyrae 
RT Lyrae 
RU Lyrae 
S Lyrae 

RS Lyrae 

U Draconis 
TZ Cygni 

U Lyrae 
TY Cygni 
R Cygni 

RT Cygni 
TU Cygni 

x Cygni 

Z Cygni 

S Cygni 

RS Cygni 

U Cygni 

ST Cygni 

V Cygni 
RZ Cygni 
TW Cygni 
X Cephei 

T Cephei 

S Cephei 
RU Cygni 
SS Cygni 
RT Pegasi 
RV Pegasi 
S Lacertae 
R Lacertae 
S Aquarii 
RW Pegasi 
R Pegasi 

V Cassiop. 
W Pegasi 

S Pegasi 

Z Androm. 
ST Androm. 
R Aquarii 
Z Cassiop. 
RR Cassiop. 
V Ceti 

R Cassiop. 
Z Pegasi 

Y Cassiop 
SV Androm. 


R. A. 
1900, 


h 
18 


19 


nh 
iw) 


23 


™m 
22.3 
31.2 


oe 


mH ODN 
3 00 69 ms 50 GOD GIO DH Doo 


WIN ADU CinweeRDrew 


2.5 65 


wow 
\- ne a) 


Decl. 
1900 
+24 58 
+49 18 
+25 58 
+34 34 
+43 32 
+32 42 
+34 49 
+37 22 
+41 8 
+25 50 
+33 15 
+67 7 
+50 0 
+37 42 
+28 6 
+49 58 
+48 32 
+48 49 
+32 40 
+49 46 
+-57 42 
+38 28 
+47 35 
+54 38 
+47 47 
+46 59 
+29 0 
40 
+68 5 
+-78 10 

53 52 
+43 8 
38 

29 58 

39 48 
+41 51 
53 
46 
+10 0 
+59 8 
44 
22 
+48 16 
5 13 
5 50 
+56 2 
+53 8 
— 9 31 
50 
+25 21 
+55 7 
+39 33 


Magn. 


12.4d 
12.57 
12.8d 
10.07 
13.0d 
<14.0 
<14.0 
13.5 
13.3d 
< 14.0 
<14.5 
9.7 i 
10.0 
11.57 
987 
13.0d 
12.3 
12.0d 
5.7 
9.0 
9.5 
8.0 
7.2 
13.0 
10.3d 
12.0 
<13.5 
12.0d 
7.0 
9.57 
9.0 
8.5 
13.0d 
13.0 
12.7d 
11.7d 
11.0d 
10.0d 
8.4d 
12.0d 
12.7 
12.5d 
8.0 
10.7 
9.8d 
<14.0 
13.6 
9.07 
9.5d 
8.6 
13.6 
13.0 


The letter / denotes that the light is increasing; the letter d, that the light is 


decreasing; the sign <, that 


A. S. Young, 


the variable is fainter than the appended magnitude. 
The above magnitudes have been compiled at the Harvard College Observatory 
from observations made by the following observers:—H. C. Bancroft, Jr. T.C. H. 
Bouton, A. B. Burbeck, L. Campbell, J. J. Crane, H. O. Eaton, W. P. Hoge, S. C. 
Hunter, O. Mach, C. Y. McAteer, C. S. Mundt, G. F. Nolte, W. T. Olcott, D. B, Pick- 
ering, C. F. Richter, F. H. Spinney, H.M. Swartz, H.W. Vrooman, I. E. Woods, and 
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Minima of Variable Stars ot Short Period. 


[Calculated by Agnes E. Wells at Goodsell Observatory. ] 


Given to the nearest hour in Greenwich mean time; to obtain Eastern Standard 
time subtract 5"; Central Standard 6": etc. 


Star 


SY Androm. 
RT Sculptor. 
UU Androm. 
U Cephei 

Z Persei 
TW Cassiop. 
RY Persei 
RZ Cassiop. 
TX Cassiop. 
ST Persei 
RX Cassiop. 
Algol 

RT Persei 
Tauri 

RW Tauri 
RV Persei 
RW Persei 
SZ Tauri 
RS Cephei 
TT Aurigae 
RY Aurigae 
RZ Aurigae 
SV Tauri 

Z Orionis 
SV Gemin. 
RW Gemin. 
U Columbae 
SX Gemin. 
RW Monoc. 
RX Gemin. 
RU Monoc. 
R Can. Maj. 
RY Gemin. 
Y Camelop. 
TX Gemin. 
RR Puppis 
V Puppis 

X Carinae 

S Cancri 

RX Hydrae 
S Antliae 

S Velorum 
Y Leonis 
RR Velorum 
SS Carinae 
ST Urs. Maj. 


RW Urs. Maj. 


Z Draconis 
RZ Centauri 


RS Can. Ven. 


SS Centauri 
6 Librae 


R. A, 
1900 


h m 


0 08.0 
31.5 
38.5 
53.4 
33.7 
37.6 
» 39.0 

39.9 

44.4 

53.7 
2 58.8 
3 01.7 
16.7 
55.1 
57.8 
04.2 
13.3 
31.4 
4 48.6 
5 02.8 
11.5 
42.9 
45.8 
50.2 
54.6 
55.4 
11.2 
22.0 
29.3 
43.6 
49.4 
14.9 
21.7 
27.6 
30.3 
43.5 
55.4 
29.1 
38.2 
00.8 
27.9 
29.4 
9 31.1 
10 17.8 
10 54.2 
11 22.4 

35.4 
11 39.8 
12 55.6 
13 06.3 
13 07.2 
14 55.6 


“I ou m co 2 


aio He i | 


Decl. 
1900 


° 
+43 
a 
+30 
+81 
441 
465 
+47 
+69 
462 
+38 
+67 


+40 : 


+46 
+12 
+27 
+33 
+42 
+18 
+80 
+39 
+38 
+31 
+28 
+13 


$24 ¢ 


+23 
$5 
+-20 
4+ 8 
+33 
—7 
—16 


+15 £ 


+76 
+17 
—4l1 


—48 f 


—58 
+19 
— 7 
—28 
—44 
+26 
—4i1 
—61 
+45 
-+§2 
+72 
— 64 
+36 
—63 
— 8 


, 


09 
13 
24 
20 
46 
19 
43 
13 


34 
49 
05 
28 
37 
07 


Magni- 
tude 


d 


9.5—13.0 34 
9.6—10.5 
10.7—11.9 
7.0— 9.0 
9.4—12 

8.2— 9.0 
8.0—10.3 
6.9— 8.1 
9.4—10.1 
8.5—10.5 
8.6— 9.1 32 
2.3— 3.5 2 
9.5—11.5 0 

3.3— 4.2 3 
7.1—<11 2 
9.5—11.0 1 
8.8—11.0 15 
7.2— 7.7 3 
9.5—12.0 12 
7.8— 8.7 0 
10.7—11.7 
10.6—13.3 
9.4—11.0 
9.7—10.7 
9.8—<1l1 
9.5—11.0 
9.2—10.0 
10.8—11.5 
9.0—10.8 
8.8— 9.6 1% 
9.8—10.5 
5.8— 6.4 
8.9—-<10 
9.5—12 

10.0—11.9 
9.4—10.7 
4.1— 4.8 
7.9— 8.7 
8.2—10 

9.1—10.5 
6.7— 7.3 
7.8— 9.3 
9.3—11.2 
10.0—10.9 
12.2—12.8 
6.7— 7.2 
10.3—11.4 
9.9—13.6 
8.5— 8.9 
7.5—12.5 
8.8—10.4 
4.8— 6.2 


NNK OK wonrKo& 


WMO RE RK NDWWRRUISHWOOHANWORF ONE ENNHLUNWN 


Approx. 
Period 


h 


1.8 
12.3 
11.7 
11.8 
01.4 
10.3 
20.7 
04.7 
22.2 
15.6 
07.6 
20.8 
20.4 
22.9 
18.5 
23.4 
04.8 
03.6 
10.1 
16.0 
17.5 
00.3 
04.0 
04.9 
00.2 
20.8 
19.2 
08.8 
21.7 
05.0 
21.5 
03.3 
07.2 
07.3 
19.2 
10.3 
10.9 
13.0 
11.6 

6.8 
07.8 
22.4 
16.5 
20.5 
07.2 
19.2 
07.9 
08.6 
21.0 
19.2 
11.5 
07.9 


a 


3 
S 4 
6 
7 
7 
1 
3 
3 
4 
2 
7 
7 
1: 
4 
1 
2 
4 § 
5 
6 
8 ¢ 
6 
8 
5 
5 
3 
5 
7 
2 
2 
9 
3 
3 
9 
1 
2 
2 
1 
5 
6 
9 
1 
6 
3 
4 
5 
5 
5 
4 
6 


minima in 1916 


= 
— 
Ee) 


bt be 
coal ISR oe ok GUE tt re ob 
_ 
wo 


22 
aren 
—— 


i 
on cone 
— 
= 
— 

a 
— 
© 


MN: i = 
S- 13. 4: 20 


April 
me 


_ 


no 

ee PNP OOP OTS) 
iw) 
Go 


~ ro 
~] 


- wo = 
be kd ha Te 
Li] th wth tb 
fr) uo cos. 


| cell el cal 
iB Go m3 ge 


Greenwich mean times of 











Variable Stars 189 





Minima of Variable Stars of Short Period—Continued. 


Star R. A. Decl, Magni- Approx. Greenwich mean timesof 


1900 1900 tude Period minima in 1916 
April 

h m ° ° d h d h dh d h doh 
U Coronae 15 14.1 +32 01 7.6— 8.7 3 10.9 6 16; 13 14; 20 12; 27 
TW Draconis 32.4 +6414 7.3— 8.9 2 19.4 6 21:15 7: 23 17 
SS Librae 15 43.4 —15 14 9.3—11.5 0 18.4 1 23; 9 15; 17 7; 24 22 
SW Ophiuchi 16 11.1 — 6 44 9.2—10.0 2 10.7 5 10; 12 18; 20 2; 27 10 
SX Ophiuchi 12.6 — 6 25 10.5—11.2 2 01.5 7 23; 16 5; 24 11 
R Arae 31.1 —56 48 68— 7.9 4 10.2 9 19: 18 15; 27 12 
TT Herculis 16 49.9 +17 00 8.9— 9.3 20 18.1 i 2m 2s ‘ 
TU Herculis 17 09.8 +30 50 9.5—12 2 06.4 4 0; 10 19; 17 14: 24 10 
U Ophiuchi 11.5 + 119 60— 6.7 0 20.1 1 8; 9 18; 18 3; 26 12 
u Herculis 13.6 +33 12 46— 54 2 01.2 4 10; 10 13; 22 21; 29 0 
TX Herculis 15.4 +42 00 8.3— 9.0 1 00.7 3 4; 10 9: 17 14; 24 19 
RV Ophiuchi 208 +719 9. —i12 3 16.5 115; 9 0: 16 9%: 23 18 
SZ Herculis 36.0 +33 01 9.5—10.3 0 19.6 3 16; 11 21: 20 1:28 § 
TX Scorpii 48.6 —34 13 7.5— 82 0 22.6 5 16; 13 5; 20 18; 28 7 
UX Herculis 49.7 +16 57 8.8—10.5 1 13.2 8 5; 16 22; 24 16 
Z Herculis 53.6 +1509 7.1— 7.9 3 23.8 7 cw te Be i 
WX Sagittae 53.6 —17 24 9.2—10.8 2 03.1 7 7; 15 19; 24 7 
WY Sagittae 17 54.9 —23 1 9.5—10.6 4 16.0 2 14; 11 22; 21 6; 30 14 
SX Draconis 18 03.0 +458 23 9.3—10.5 5 04.1 3 20; 14 4; 24 12 
RS Sagittarii 11.0 —34 08 5.9— 6.3 2 10.0 4 11; 11 17; 18 23; 26 § 
V Serpentis 11.1 —15 34 9.5—11.1 3 10.9 3 3; 10 1; 23 20; 30 18 
RZ Scuti 21.1 —915 7.4— 8.3 15 03.2 1 22; i7 1 
RZ Draconis 21.8 +58 50 9.5—10.2 0 13.2 9 2:17 9; 25 15 
RX Herculis 26.0 +12 32 7.0— 7.6 0 21.3 6 12; 15 10; 24 7 
SX Sagittarii 39.7 —30 36 8.7— 9.8 2 01.8 118; 10 2; 18 9; 26 16 
RR Draconis 40.8 +62 34 9.3--13 2 19.9 ’ &Eeoimk@m i 
ZR Ophiuchi 13 14 
RS Scuti 43.7 —10 21 9.3—10.3 0 15.9 4 17; 10 22; 24 5; 30 21 
B Lyrae 46.4 +33 15 3.4— 4.1 12 21.8 6 4,19 2 
U Scuti 18 48.9 —12 44 9.1— 9.6 0 22.9 7; Eee as 9 
RX Draconis 19 01.1 +58 35 9.3—10.2 1 21.4 311; 11 1; 18 14; 26 4 
RV Lyrae 12.5 +32 15 11. —12.8 3 14.4 1 23; 9 3; 23 13; 3 18 
RS Vulpec. 13.4 +22 16 69— 8.0 4 11.4 1 13; 10 12; 19 11; 28 10 
U Sagittae 14.4 +19 26 65— 9.0 3 09.1 6 15; 13 10; 20 4; 26 22 
Z Vulpec. 17.5 +25 23 7.3— 8.5 2 10.9 7 &; 14 14; 21 22; 20 7 
TT Lyrae 24.3 +41 30 9.3—11.6 5 05.8 6 3:11 9; 16 14:27 2 
UZ Draconis 26.1 +68 44 9.0— 9.8 1 15.1 11 19; 11 7; 24 8; 30 21 
SY Cygni 19 42.7 +32 28 10 —12 6 00.2 4 11; 10 11; 22 11; 28 11 
WW Cygni 20 00.6 +4118 9.3—13.4 3 07.6 1 22; 8 13; 21 20; 28 11 
SW Cygni 03.8 +46 01 9. —11.7 4 13.8 7 12; 16 15; 25 19 
VW Cygni 11.4 +3412 98—11.8 8 10.3 6 0; 14 11; 22 21 
RW Capric. 12.2 —17 59 8.8—10.6 3 09.4 5 19; 12 14,19 9; 26 3 
UW Cygni 19.6 +42 55 10.5—13 3 10.8 214; 9 12; 23 7; 30 5 
V Vulpec. 32.3 +2615 8.2—9.8 37 19.0 30 0 
W Delphini 33.1 +17 56 9.4—12.1 4 19.4 7 14; 17 5; 26 20 
RR Delphini 38.9 +13 35 10.5—11.8 4 14.4 7 9; 16 14; 25 19 
Y Cygni 48.1 +3417 7.1— 7.9 1 12.0 7 14; 15 2; 22 14; 30 2 
WZ Cygni 49.3 +38 27 9.9—10.8 0 14.0 213; 8 9:20 1; 25 22 
RR Vulpec. 20 50.5 +27 32 9.6—11.0 5 01.2 10 1; 20 4; 30 6 
VV Cygni 21 02.3 +45 23 12.1—13.8 1 11.4 1 20; 9 5; 16 14; 23 23 
AE Cygni 09.0 +30 20 10.8—11.4 0 23.3 3 11:13 3: 222 
RY Aquarii 148 —11 14 88—10.4 1 23.2 6 0; 13 21; 21 8; 29 15 
UZ Cygni 55.2 +43 52 8.9—11.6 31 07.3 17 12 
RT Lacertae 21 57.4 +43 24 9.1—10.5 5 01.7 2 10; 12 18; 22 17 
RW Lacertae 22 40.6 +49 08 10.2—11.2 5 04.4 5 11; 10 16; 20 25; 26 5 
X Lacertae 22 45.0 +55 54 8.2— 86 5 10.6 1 20; 12 18; 23 15; 29 1 
TT Androm. 23 08.7 +45 36 11.3—12.6 2 18.3 217; 11 0; 19 7; 27 14 
Y Piscium 29.3 + 722 9.0—12.0 3 18.4 3.15; 11 4; 18 16; 26 5 
TW Androm. 23 58.2 +32 17 8.6—11.5 4 02.9 8 8; 16 14; 24 19 
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Maxima oft Variable Stars of Short Period. 


(Calculated by Bertha Booth and Bessie Burnham at Goodsell Observatory. ] 


Given to the nearest hour in Greenwich mean time. To obtain Eastern standard 
time subtract 5"; Central standard time 6"; etc. 


Star R. A. Decl. Magni- Approx. Greenwich mean times of 
1900 1900 tude Period maximain 1916. 
April 

h m ° , d ih d h doh d ih qd ih 
SX Cassiop. 005.5 +54 20 86— 9.4 36 13.7 29 17 
SY Cassiop. 009.8 +57 52 93—99 4 1.7 1 22:10 1;18 426 8 
RR Ceti 1270 + 050 83— 9.0 013.3 7 4; 14 22; 22 15; 30 9 
RW Cassiop. 1 30.7 +57 15 89—11.0 14 19.2 15 17; 30 12 
V Arietis 209.6 +1146 83— 9.0 0 23.8 2 18; 10 16; 18 15; 26 13 
SU Cassiop. 2 43.0 +68 28 65— 7.0 1228 1 8; 9 3; 16 22: 2417 
TU Persei 3 01.8 +52 49 114-122 0146 6 13; 13 20; 21 3; 28 10 
RW Camelop. 3 46.2 +58 21 82—9.4 1600.0 7 0; 23 0 
SX Persei 410.2 +41 27 104—112 4070 6 3; 1417; 23 6 
SV Persei 42.8 +42 07 88— 9.6 1103.1 3 22; 15 1; 26 5 
RX Aurigae 4545 +39 49 7.2— 8.1 11 15.0 12 8; 23 23 
SX Aurigae 5 046 +42 02 8.0—8.7 1128 8 14; 16 6; 23 22 
SY Aurigae 05.5 +42 41 84— 9.5 1003.3 1 14; 11 18; 21 21 
Y Aurigae 21.5 +42 21 86—96 3206 8 4; 15 21; 23 14 
RZ Gemin. 5 56.6 +2215 9.1—100 512.7 1411; 7 0; 18 1; 29 3 
RS Orionis 6 16.5 +1444 82—89 713.6 6 18; 14 8; 21 21; 29 11 
T Monoc. 19.8 + 708 5.7— 6.8 27 00.3 24 18 
RZ Camelop. 23.7 +67 06 11.0—13.0 011.5 5 8; 12 13; 19 17; 26 22 
W Gemin. 29.2 +15 24 6.7— 7.5 7 22.0 6 17; 14 15; 22 13; 30 11 
¢ Gemin. 6 58.2 +2043 3.7— 43 1003.7 2 21;13 1; 23 5 
RU Camelop. 710.9 +69 51 85— 9.8 22 06.5 6 12; 28 18 
RR Gemin. 7 15.2 +31 04 10.0—11.5 009.5 1 1; 9 O; 16 23; 24 21 
V Carinae 8 26.7 —59 47 74—81 616.7 415; 11 8; 18 0; 24 17 
T Velorum 8 34.4 —47 01 7.6—85 415.3 6 23; 16 6; 25 12 
V Velorum 919.2 -—55 32 75—82 4089 3 8; 12 2; 20 19; 29 13 
Z Leonis 9 46.4 +27 22 7.9— 9.6 59 0.0 
RR Leonis 10 02.1 +24 29 91-101 0109 4 23; 11 18; 18 13; 25 8 
SU Draconis 11 32.2 +67 53 89—96 0158 413; 11 3; 24 8; 30 23 
S Muscae 12 07.4 —69 36 64—7.3 9158 4 14; 14 5; 23 21 
SW Draconis 128 +7004 88— 9.6 013.7 3 17; 11 17; 19 16; 27 15 
T Crucis 15.9 -—61 44 68—7.6 6176 5 9; 12 3; 18 20; 25 14 
R Crucis 18.1 —61 04 68—79 5198 3 2; 8 22; 20 13; 26 9 
S Crucis 12 48.4 -—5753 65—76 4166 5 15; 15 0; 24 9; 29 2 
W Virginis 13 20.9 — 2 52 8.7—10.4 17065 9 20; 27 2 
SS Hydrae 25.0 -23 08 74-81 8 48 8 5; 16 10; 24 14 
RV Urs. Maj. 13 29.4 +54 31 92—9.9 011.2 3 15; 10 16; 17 16; 24 17 
ST Virginis 14 225 — 0 27 10.3—11.4 009.9 5 13; 13 7; 21 23; 30 4 
V Centauri 25.4 —56 27 64—7.8 511.9 4 23; 10 11; 21 11; 26 23 
RS Bootis 29.3 +32 11 89—10.0 009.1 5 21; 13 10; 20 23; 28 12 
RU Bootis 14 41.5 +23 44 128-143 011.9 2 24; 10 10; 17 20; 25 6 
R Triang. Austr. 15 10.8 -—66 08 6.7—7.4 309.3 5 18; 12 12; 19 7; 26 2 
S Triang. Austr. 15 522 -—63 29 64—7.4 607.8 619; 13 3; 19 11; 25 18 
S Normae 16 10.6 -—57 39 66—7.6 9 18.1 9 18; 19 12; 29 6 
RW Draconis 33.7 +58 03 9.6—10.8 010.6 5 15; 14 12; 23 9 
RV Scorpii 16 51.8 -—33 27 6.7—74 601.5 6 22;13 0;19 1; 25 $3 
X Sagittarii 17 41.3 -—2748 44— 50 7003 4 23; 11 23; 18 23; 26 0 
Y Ophiuchi 47.3 -— 607 61— 6.5 17 02.9 16 19 
W Sagittarii 17 58.6 —29 35 43—51 7143 °8 14; 16 4; 23 18 
Y Sagittarii 18 15.5 -—18 54 54—62 5186 45 19; 11 14; 23 3; 28 22 
U Sagittarii 26.0 -1912 65—73 617.9 4 3; 10 21; 17 15; 24 8 
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Maxima of Variable Stars of Short Period—Continued. 























Star R.A. Decl. Magni- Approx. Greenwich mean times of 
1900 1900 tude Period maxima in 1916. 
April 
h m ° , d h dad ih d h d h a4 oh 
Y Scuti 18 32.6 — 8 27 8.7— 9.2 10083 9 2; 19 10; 29 18 
Y Lyrae 34.2 +43 52 113—12.3 0121 6 2;12 3; 24 5; 30 6 
RZ Lyrae 39.9 +32 42 9.9—11.2 0123 5 14; 11 17; 17 20; 30 $3 
RT Scuti 441 -—10 30 91— 9.7 011.9 4 16; 10 15; 16 14; 28 11 
« Pavonis 46.6 —67 22 38—52 9022 3 2;12 4; 21 6; 30 9 
U Aquilae 19 240 — 715 62—69 7006 5 0; 12 2:19 1:26 2 
XZ Cygni 30.4 +5610 86—9.3 0112 5 6;12 6;19 6; 26 6 
U Vulpec. 32.2 +2007 65—76 7235 5. 813 8; 21 7;29 7 
SU Cygni 40.8 +2901 62—7.0 3203 1417; 910; 17 2; 2419 
» Aquilae 474 + 045 37—45 7042 120; 9 1; 23 9; 30 13 
S Sagittae 51.5 +16 22 56—64 809.2 9 1; 17 10; 25 19 
X Vulpec. 19 53.3 +2617 9.5—10.5 607.7 4 12: 10 19; 23 11; 29 18 
X Cygni 20 39.5 +35 14 6.0— 7.0 1609.3 1 22; 18 7 
T Vulpec. 47.2 +2752 55— 61 4105 1 15; 10 12; 19 9; 28 6 
WY Cygni 52.3 +3003 9.6—10.4 013.5 6 5; 12 23; 19 16; 26 10 
RV Capric. 55.9 —15 37 9.2—10.1 010.7 5 12; 12 5; 18 22; 25 15 
TX Cygni 20 56.4 +42 12 85— 9.7 1417.4 6 0; 20 17 
VY Cygni 21 00.4 +39 34 88-— 9.5 720.6 6 18; 14 15; 22 11; 30 8 
SW Aquarii 10.2 — 020 99-108 011.0 6 23; 13 20; 20 18; 27 15 
VZ Cygni 21 47.7 +4240 82-92 420.7 3 14;13 7; 23 1; 27 21 
Y Lacertae 22 05.2 +50 33 91-— 9.6 407.8 9 15; 18 7; 26 22 
5 Cephei 25.5 +57 54 3.7- 46 5088 421; 10 6; 21 0; 26 8 
Z Lacertae 36.9 +56 18 82— 9.0 10 21.1 2 2; 12 23; 23 20 
RR Lacertae 37.5 +55 55 85-92 6101 212; 8 23; 21 19; 28 5 
V Lacertae 22 445 +55 48 85—9.5 423.6 2 21; 12 20; 22 19; 27 18 
SW Cassiop. 23 03.7 +58 11 9.2—9.7 5106 4 23; 10 10; 15 20; 26 17 
RS Cassiop. 32.6 +61 52 9.0—11.0 607.1 5 13; 18 3; 24 10; 30 17 
RY Cassiop. 47.2 +58 11 9.3—11.8 1203.4 7 0;19 4 
V Cephei 23 51.7 +82 38 6.0—7.0 0 23.6 213; 7 12; 17 12; 27 11 
20 
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NOTES FOR OBSERVERS. 


Monthly Report of the American Association of Variable Star 
Observers, Jan.-Feb., 1916. 


Judging from the paucity of observations contributed this month, and the 
comments concerning extended periods of cloudiness from observers in various 
parts of the country, this winter is making a record as regards inclemency. How- 
ever, a good number of variables have been observed and several important maxima 
recorded, notably that of the variable 021403 o Ceti, with observations in good 
accordance, and 060547 SS Aurigae. In the case of this latter variable, Mr. Campbell 
observed a rise of 0.7 magnitude in three hours on the night of January 29. This 
variable and the irregular variable 054319 SU Tauri are now being closely observed, 
The latter is an extremely interesting star. It was announced to be variable by 
Miss Cannon July 13, 1908, and is thought to be one of two stars in the class with 
154428 R Cor. Bor. This star is often nearly constant for several years, and the 
minimum is very faint, probably lower than 15.0 magnitude. 

Mr. Bancroft’s report for December was received too late for publication in the 
last issue of PopuLAR Astronomy, and is therefore included in this month's report. 

The Association is greatly indebted to Mr. C. B. Lindsley for the publication of 
light curves derived from our observations, especially the annual curve of the 
variable 213843 SS Cygni. It is hoped that he will continue this valuable service 
as it enables those interested to note any divergence between the calculated and 
the observed dates of maxima and minima. Mr. Eaton deserves credit for many 
valuable early morning observations contributed this month. 

Dr. Gray is now located in Portland, Oregon, and Mr. H. L. Baldwin, formerly a 
resident of Washington, D. C., has moved to Denver, Colorado, and hopes to resume 
observing in the near future. 

It has been considered inadvisable for observers with small glasses to continue 
observing the variable 175458 T Draconis owing to the proximity of a faint star that 
renders the identification of the variable difficult. 
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VARIABLE STAR OBSERVATIONS Jan.-Feb., 1916. 
001032 015254 052034 
S Sculptoris U Persei o Ceti W Tauri S Aurigae 
Mo.Day Est Obs. Mo.Day Est.Obs. Mo.Day Est.Obs. Mo.Day Est.Obs, Mo.Day Est Obs. 
i2 31 62 R 1 3 84 Vi 1 31 42 Ne 1 10 9.7 Ly 1 24 92 Pi 
; 6 80 Bu 2 3 42 O 23 9.5 Ba 31 89 Ba 
001726 24 7.8 Ba 4 43 © 24 99 O See 
T Androm. 24 84 V 24 10.1 Pi 052405 
12 28113 E ores 021658 29 93 B S Orionis 
021024 - oF Dx 1794 8 
eer S Persei 2 3 93 0 v. 0 
001755 R Arietis 1 6 82 Bu _ 8 9.0 M 
TCassiop. 1 29 10.5 O 24 87 Ba 043065 24 98 Y 
12 31 92 R 2 4103 0 T Camelop. 27 10.5 M 
1 6 83 Bu 021403 022000 1 2410.1 Y 31 9.7 Ba 
23 7.9 Ba o Ceti R Ceti : 
24 89 S 12 27 31 R 1 6 80 Bu ” _ 053068 
2 3 90 0 28 30 E 9 73 © 043208 - S Camelop. 
31 3.0 R 8 8.0 M RX Tauri ima 
« v. P “ 4 2 C 
001838 1 230 E 2483 Pil 6 91 O 053005 
R Androm. 2 30 Ma 6 9.3 Pi T Orionis 
1 710.7 Hu 3 33 022150 6 9.5 B — 
3 33 Mu RR Persei 299 BE ! 4 98 Ly 
901909 4 34 Ly 1 °54132 Y 24103 O 4 94 Pi 
S Ceti 4 3.3 Mu 24 93 Hu 7 9.5 Sp 
12 31 9.0 R 4 32 Pi 023133 24 98 Y 7 9.2 Ho 
1 2 88 Ma 5 2.9 E R Triang. 99 102 B 8 94 M 
5 3.1 Cr4 6 84 Bu 9 4106 O 31 10.1 Ba 
003179 5 33 Mu 24 7.9 Hu 954si9 
Y Cephei 6 30 Cr 24 7.8 Ba 943274 SU Tauri 
12 28 97 E 6 3.4 Mu 024356 X Camelop. 165 90 O 
1 9100 Hu © 32 O WhPersei 1 24128 Y 758 95 6 
23 10.5 Ba 6 34 Buy 7 10.2 Hu a os 
6 3.0 Pi 24103 Ba 944617 o> 22 0 
004047 6 3.3 Nt V Tauri 22 9.5 V 
U Cassiop. 7 3.0 Ce 030514 , 3 0 9 V 23.5 9.6 Ba 
12 28 11.2 E 7 33 O U Arietis 6 10.1 Pi 24 9.7 = 
31 9.2 R 7 3.0 Pi 1 2412.5 Ba 6 9/5 B 24.6 9.6 B 
8 33 Mu 24124 Y 24104 V oe op O 
004435 8 3.0 M 24 10.7 Y 2 3.5 9.5 0 
V Androm. 9 33 O 032043 29 11.2 B 45 95 O 
12 28 98 E 9 3.1 Cr Y Persei s ; 054920 
1 2 99 Hu 10 33 Ly 1 7 9.4 Hu U Orionis 
23 10.9 Ba 10 3.3 E 24 9.7 Ba 045514 1 711.4 Hu 
29 11.5 O it 29 R —_— R Leporis 711.6 Pi 
11 3.2 Cr 033362 i 6 74 Bu 8115 M 
004533 14 33 E  UCamelop. 7 72 Ho 23 11.0 Hu 
RR Androm. 14 3.4 Mu! 2 82 Ma 7 87 Pi 2411.0 Pi 
2 2127 © 6 33 £ ees 8 86 M ‘ ; 
19 3.4 Mu 739124 2475 B ie 
004958 22 36 FE. . 7 Eridani 2 ba 31 11.2 Ba 
W Cassiop. 99 3 4 R 1 7 8.0 Ho 054974 
12 2811.7 E aa ke a 050022 “het 
a 23 3.6 Ma 035915 a V Camelop. 
1 23 11.4 Ba 23 37 E j : T Leporis ‘ OR 
= V Eridani . ‘ 12 8 95 Ba 
010940 ‘ 0. uj 7 7.4 Ho 7 8&2 Ho 11 9.4 Ba 
24 3.8 °0 : »§ t § O08 E 
U Androm. ; ane 7 86 Pi : 
1 2311.46 Ba 24 3.7 Cr 042215 24 87 M 6 8.8 Bu 
F 24 45 Hu W Tauri 24 94 Y 6 9.0 O 
011208 24 40 Pii2 1111.2 Ba re 7 8.5 Pi 
S Piscium 28 3.9 Mu 1 410.3 Ly 9 90 O 
1 2 Os VW 28 3.9 Nt 6 96 B 050003 22 89 V 
24 9.4 V 28 3.9 Cr 6 10.2 Pi V Orionis 24 9.7 O 
28 40 O 610.1 O 1 24101 Ba 24 9.0 Y 
014958 29 4.0 Nt 8 98 M 25 98 M 29 98 O 
X Cassiop. 29 40 O 9 98 O 20 93 O 31 9.8 Ba 
1 2411.2 Ba 20 39 C& 9 32 He 2 439 0 2 3 98 0 
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055353 070122 a 123459 
Z Aurigae R Gemin. S Hydrae RS Urs. Maj. 
Mo. Day Est.Obs. Mo.Day Est.Obs. Mo.D: iy Est.Obs. Mo.Day Est.Obs, 
1 24108 Pi 1 7 93 Hu 1 9109 Hu 1 8 9.2 M 
31 10.7 Ba 7 94 Pi 31 9.1 Ba 23 10.4 Ba 
24 10.2 O 085008 123961 
060450 24 9.8 M T Hydrae o iw 
X Aurigae 31 10.0 Ba 1 31 90 Bal2 28 E 
12 11 83 Ba 070122 090151 4 84 Ly 
1 6 8.8 Bu TW Gemin. V Urs. Maj. 8 8.2 M 
Se VY 1 7 84 Plas 98 109 R i 82 E 
24 10.2 Pi 24 83 M 2710.1 R 4 7.8 E 
26106 V — 970310 31101 R 23 7.5 Ba 
Ba cx ae . 24 7.6 § 
31 11.0 RCan.Min. 1 8 99 M 
060547 1 3110.4 Ba 24 10.3 Ba 134440 
SS Aurigae 072708 25 10.3 VR Can. Ven. 
126.5 12.1 B “> i 090425 : 2 2? £ 
31 10.8 Ba é a Fae a 
2 35106 O 4 72 Ly yee ‘ 141567, 
4.5 10.5 O 7 7.8 Pi . Pp U Urs. Min. 
8 78 M 993934 = 3 62 B& 
061702 10 7.1 Ly R Leo. Min = 
V Monoc. 10 8.0 Mu 9 3 75 's 1 24 8.0 Ba 
1 6 7.8 Bu 24 82 O : 2 $3 8.4 
7 6.8 Ho 24 84 M 094211 141954 
31.78 Ba 24 83 S _ R Leonis S Bootis 
28 8.5 O 3 6.4 E 1 2122 E 
063558 31 8.0 Ba 4 68 Ly : 
S Lyncis 2 3 86 O 6 7.2 Bu 142539 
1 6 98 O 972811 7 67 Pi v Bootis 
9 94 0 = +TCan. Min. 764 E 1 2 86 E 
24100 O 1 7119 Sp 8 7.2 M 
29 10.3 O 31 12.0 Ba 22 70 5 143227 
31 10.3 Ba 073508 31 6.8 Ba R Bootis 
2 4104 0 U Can. Min, 2 3273 8 1 : 9.0 E 
1 6 Bu 9545 151614 
064030 24 a7 O Vie» S Serpentis 
7 ca) 680 "Fue ni fue e 
31 12.3 Ba 9 3 84 . p 151731 
‘ 103769 S Cor. Bor. 
065111 074323 R Urs. Maj. 1 2100 E 
Y Monoc. T Gemin. 12 8 7.2 Ba 153378 
amis y * fie Mii 2 73 Ma stirs Min. 
31 11.5 Ba = 4 71 Lyi2 12118 Ba 
074922 6 7.2 Bu 4 411.9 Ly 
U Gemin. 7 6.9 Sp 24 10.6 
X Maw 1651388 B 873 M sn - 
1 7 85 Ho 081112 eS] 
8 90 M R Cancri 23 8.0 Ba vor. Bor. 
31 8.8 Ba 23 96 Hu 24 82 0 6.9 66 E 
065355 31 9.4 Ba = re: > vy 154440 
R Lyncis 081617 2 3 86 Cor. Bor. 
1 9 89 O V Cancri : 1 2 80 E 
28 91 0 1 24 89 O 123160 154615 
2 492 0 31 8.2 Ba _ T Urs. Maj. R Serpentis 
084808 1 8115 M1 2125 E 
070109 S Hydrae 123307 160210 
V Can. Min. : F 82 Sp ah yy U Serpentis 
: 22123 Y¥ 8 80 M 1 64 E 1 2119 E 


Mo.Day Est.Obs. 
8.5 
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1 


12 


12 


12 


12 


12 


12 


12 26 8.4 


12 


12 


VARIABLE STAR OBSERVATIONS Jan.-Feb., 1916—Continued. 


161138 
W Cor. Bor. 


i 2 


163172 

R Urs. Min. 
12 10.0 Ba 
26 10.4 R 

1 2410.3 Ba 
163266 

R Draconis 

2 12 11.8 Ba 

1 911.9 Cr 
10 12.0 Ly 
24 11.0 Ba 


164715 
S Herculis 
1 3 10.0 


171723 
RS Herculis 
8 9.5 Ba 


175458 
T Draconis 
12 10.4 Ba 


180565 
W Draconis 
12 9.9 Ba 
1 24108 Ba 
183308 
X Ophiuchi 
12 7.5 Ba 


184243 
RW Lyrae 

8 11.8 

12 11.6 


193449 
R Cygni 
12 12.1 
193732 
TT Cygni 


E 


2 


E 


Ba 
Ba 


Ba 


194048 
RT Cygni 
12 89 
26 9.7 
194348 
TU Cygni 
12 9.3 
26 10.0 
194632 
x Cygni 
12 8.0 
26 7.1 


Ba 


R 
1 10 59 E 
5.7 Ba 


31 
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VARIABLE STAR OBSERVATIONS Jan.-Feb., 1916—Continued. 


195116 201647 
S Sagittae U Cygni 


210116 230110 
RS Capric. SS Cygni R Pegasi 


Mo.Day Est.Obs. Mo.Day Est.Obs. Mo. Day Est.Obs. Mo.Day Est.Obs. 


12266 59 R 12 26 7.0 R 12 


Mo.Day Est.Obs. 
27 86 R 1 7.5 11.9 CG ato. Day Set-Obs 


7.0 B 
277 57 R 1 4 71 Ly 75120 Hu 9772 R 
31.6 64 R 6 6.9 Cr 210382 7.5 12.0 Pi 28 76 E 
195849 7 68 Cr X Cephei 8.6120 M 4 4 7.4 Mu 
Ly 773 Pi 1 24118 Y 10.5 11.8 Ly 6 81 0 
ygni c 5 : : ‘ 
‘ = 9 7.0 Cr 10.5 11.7 E 6 7.7 P 
i212 85 Ba 19 78 L 23.5 11.9 B 5 72 Mz 
1 3 88 V 1.0 Ly 210868 3.5 11.9 Ba 15 7.2 Ma 
24 91 M 10 6.7 Mu 7 Cephei 24.5 12.0 M 23 84 E 
a 14 69 Crj9 26 72 R 24.5 11.9 B 24 81 Ba 
200357 24 68 M 4 92 63 Ma 245 11.9 Ba 27 85 M 
S Cygni 2 4 7.3 24 6.7 S 29.5 11.0 B 29 7.2 Nt 
12 26104 R 99 75 Nt _31.5 85 Ba 31 8.1 Ba 
1 8102 M 202539 31 69 Ba 24 99 S : 
RW Cygni 31 69 Ba 
200647 12 26 91 R ae faa 230759 
SV Cygni 1 6 86 Pi 213244 | 213937 V Cassiop. 
12 26 9.0 R 24 84 M W Cygni RV Cygni 1 24116 Y 
16 87 & 12 26 7.0 R 12 27 85 R 29 11.8 B 
7 92 Pi 202946 2 = 
7 89 Cr SZ Cygni 213678 a, Ov Tm lpeens 5 
10 93 Mui2 11 93 Ba 6 Cephei 4.78 M =. 238335 
‘ 9 ¢ : ephei ST Androm. 
14 9.4 Cr 12 94 Ba 4 31 93 Bz ‘ > 
C oR , ‘ Jo Da 1 2106 Hu 
24 9.1 M = ee “ 2 3 98 S 220714 6 10.7 O 
200715a 4 94 91 M Po RS Pegasi 24 10.5 Ba 
F Ps 213753 1 3 89 V 31 10.3 Be 
9 — 24 9.0 Ba RU Cygni 793 0 929 3 10.6 oy 
' ~ = 31 9.7 Bajo 26°87 R " alia 
‘ - y 8.8 M 9A‘ 
200715 b 202954 1 24 292.439 oss 
RW Aquilae ST Cygni S Lacertae poancer 
12 26 94 R yeni ‘ ‘ in aie R Aquarii 
1 711.9 Hu 213843 1 24129 B 4. < aC 
27 9.4 R SS Cygni xnsy*®2 es 
31 9.4 R 203226 12 8.5 11.9 Ba 28 9.6 EF 
6 V Vul eculae 11.5 11.9 Ba 
200747 | 12 27 "oe R 12.5 11.9 Ba 225120 oerer 
RX Cygni port a 235350 
1 6 83 Cr 26.6 84 R S Aquarii R Cassi 
1476 Cr 203847 27.6 86 R 12 12 86 Ba so oo a7! p 
. V Cygni 28.6 9.6 E 1 23 86 E 
200916 1 2410.2 M 31.6 86 R 9 3 91 0 
R Sagittae 125116 Hu 225914 ailing 
12 27 91 R 204318 26113 E RW Pegasi 
V Delphini 3.5 11.5 E 12 12 9.7 Ba 235525 
200938 12 12 10.7 Ba 4.5 11.4 Ly 26 9.3 R Z Pegasi 
RS Cygni 55116 E 1 4 97 Mu 1 3 88 V 
12 2 7.8 R 205923 6.5 11.9 Cr 5 10.0 V 7 85 O 
1 6 7.8 Pi R Vulpec. 6.5 12.0 Pi 24 10.3 V 24 83 V 
24 85 M 12 26 9.11 R 6.5 11.8 B 27 9.7 M 31 83 Ba 
No. of observations 439; No. of stars observed 127; No. of observers 19. 


The following calculated dates of maxima cited from The Companion to the 


Observatory may be of interest: 
March 1 
6 
8 


il 
12 


090425 W Cancri 
023133 R Trianguli 
123961 S Ursae Majoris 
021143 W Andromedae 
001755 T Cassiopeiae 
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The variable 073508 U Can. Min. recently registered an unusually bright 
maximum, approximately 8.0 magnitude, which is brighter than any previously 
recorded maximum. 

Mr. J. J. Crane of Sandwich, Mass., has recently completed a serviceable obser- 
observatory, and is making good progress in the observation of variables. Mr. D. 
B. Pickering plans to erect a dome on his house at E. Orange, N. J., which will 
greatly facilitate observing. Thanks are due these gentlemen for a good number of 
blue prints of the charts sent to the Secretary for distribution. 

The following members contributed to this report:—Messrs. Bancroft, Bouton, 
Burbeck, Crane, Eaton, Hoge, Hunter, Lindsley, Mach, McAteer, Mundt, Nolte, 
Olcott, Pickering, Richter, Spinney, Vrooman, Miss Swartz and MissYoung. 


WILLIAM TYLER OLCoTT, 


Corresponding Sec’y. 
Norwich, Conn. 


Feb. 10, 1916. 





COMMUNICATIONS. 


Does Astronomy Favor Peace’? Men who believe and teach that the 
earth would be over-populated if it were not for war and pestilence forget that the 
earth is not standing still, and that sustenance sufficient for all increase in popula- 
tion may be in course of preparation, or that it is already prepared and only awaits 
discovery, just as coal was discovered. They also forget that all the energy wasted 
on war could be turned into other channels, and that any problems which may 
seem to stand in the way of a kindly harmony would solve themselves under new 
conditions. 

Out in the evening sky shines Jupiter, the planet that made history, overturned 
creeds and “changed men’s thoughts for all time,’”’ when Galileo discovered four of 
his moons and the phases of Mercury and Venus; and that planet will change 
men’s thoughts again, because the size of his moons and the rapidity of their move- 
ments round him—into and out of his mighty shadow when they are eclipsed, their 
occultations when they pass behind him, their transits when they trail their dark 
eclipse-shadows across his surface as they totally eclipse the sun, all of which can 
be seen with a telescope only three inches in diameter—while he himself revolves 
round the sun, furnish the most striking illustration of the fact that one system 
revolves round another. 

The revolution of Earth, Mars, Jupiter, Saturn, Uranus, and Neptune round the 
sun with their satellites revolving round them confirms the discovery that the sun 
and planets are moving toward a certain point in the sky. 

The path in which the entire solar system is moving, will probably be found to 
be a very great orbit; and this wonderful journey on which we sail under sealed 
orders, together with the fact that the inclination of the earth’s axis is diminishing 
and that the time when the earth is nearest the sun is making a complete circuit 
of the seasons, will very probably produce internal and external changes in the 
earth. We traverse new regions of space daily; and we know that people are 
restored to health by an ocean voyage which lasts only as long as it takes a ship, a 
tiny asteroid, to make an oscillation between the shores of the sea. 
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And who shall say what wonderful provisions may not come out of Nature and 
Nature’s God, the kindly father of us all—not the cruel, mythical, sheep-sacrificing 
God of war and everlasting punishment—when in the centuries yet to come, the 
great population of the earth may see a spring-time in which the awakening of 
food-producing plants and latent powers in man will outshine the wonderful resurrec- 
tion that occurs in our annual spring? 


CHARLES GROSJEAN. 





The Setting of Venus on October 27, 1914.—I was to be on duty 
with the spectrograph (the Bruce on the 40-inch) for the first half of the night. 

Accordingly, since at sun-down the sky was clear with the exception of some 
filmy, hazy clouds, and whereas the work required that I be in the dome about 
six, I had an early supper. When in due time I reached the observatory, the sky 
was just bad enough to make it not worth while “opening up” the shutter. The 
clouds, extending all over the sky with here and there breaks or open spaces in 
them, were not so thick but what the brighter stars were visible through them. I 
went up into thedome and out upon the broad roof of the observatory building. 
There was a little of a north wind but it was not very cold and I was very com- 
fortably dressed. Hearing the peculiar whisking of the wind through the almost 
leafless trees on the sloping bank of the lake to the south, I turned to look over the 
lake. The sound of the wind was ominous (it reminded one of much colder breezes 
to come), perhaps less agreeable than the softer rustles of summer, but there was 
an attractive mysteriousness about it which made it sound not at all unpleasant— 
perhaps the association of sitting around a warm fire while from the outside is 
heard the howling of the wind over the snow-covered ground. 

A faint suggestion of a halo could be seen about the moon. The earth's satel- 
lite, quite high and a little past first quarter, cast a phosphorescent glow across the 
lake. Two or three lights dotted the dark opaque stretch of the opposite shore. 

Low in the southwest where the sky was part clear and sunset tinted, and just 
below the heavy gilt-edged curtain of an extensive horizon cloud, Venus was shin- 
ing quite gloriously. It occurred to me to watch Venus set. As the minutes went 
by, the orb sank lower and lower, growing gradually redder and dimmer. When 
very near the horizon and apparently just above the distant hills on the west 
shore, it went out for a moment. Then it appeared, and for an instant was some- 
what brighter. Then becoming fainter it faded out again; then it reappeared and 
remained visible until just when it seemed to rest on the horizon and was low 
enough to be mistaken for a land-light, it vanished behind the hills. 

Up and above to the left there was a very distinct halo around the moon. Just 
about the edge of the moon was a circular gleam of light due to the intervening 
veil of cloud. Well within the lunar halo, below and to the right, the planet Jupiter 
shone, now second in brightness only to the moon. Near the zenith was an open 
space. I went to the comet-seeker and swept over it a while. 

CHARLES A. MANEY. 
Alma College, 
Alma Michigan. Jan. 30, 1916. 


N. B. The above was taken from a diary. 
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EPHEMERIS. 
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ConTANTS. 


= r [9.99461] sin ( 34° 3’ 41’ + u) 
= r [9.94143] sin (299 
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26 
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18 
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54 
36 
14 
47 
17 
41 
2 
17 


33 
12 


46 
55 
43 
21 
10 
11 
17 
20 
20 
11 
43 
12 
41 
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9 
24 
25 
58 

4 
51 
41 
30 
45 
46 
22 
16 
16 
31 
43 

7 
14 

7 
25 
23 


COMET AND ASTEROID NOTES. 


log r 


0.06668 
0.06944 
0.07234 
0.07546 
0.07876 
0.08222 
0.08580 
0.08954 
0.09336 
0.09728 
0.10126 
0.10530 
0.10942 
0.11358 
0.11772 
0.12192 
0.12610 
0.13026 
0.13442 
0.14854 
0.14264 
0.14668 
0.15070 
0.15466 
0.15856 
0.16240 
0.16618 
0.16988 
0.17350 
0.17708 
0.18056 
0.18396 
0.18730 
0.19054 
0.19372 


14 + u) 


r [9.70826] sin (319 31 38 + uw) 


ELEMENTS. 

Epoch = April 26.50 G. M. T. 1917 
S° 17” 43 

23 .24 


74° 
= 177 50 
35 
49 
53 
= 2014’’.830 


303 
10 
12 


39 .51 


log a = 0.163850 
log g = 0.054280 


Elements and Ephemeris of Eros for 19917.—Enclosed are elements, 
constants and ephemeris of Eros for next opposition. 


log A 


9.80620 
9.79986 
9.79725 
9.79266 
9.78794 
9.78312 
9.77803 
9.77280 
9.76735 
9.76162 
9.75592 
9.74996 
9.74396 
9.73783 
9.73168 
9.72570 
9.72014 
9.71435 
9.70940 
9.70506 
9.70155 
9.69904 
9.69779 
9.69797 
9.69971 
9.70320 
9.70849 
9.71564 
9.72454 
9.73543 
9.74757 
9.76139 
9.77655 
9.79274 
9.80984 


F. E. SEAGRAVE. 
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Comet 1915 e (Taylor).—Bulletin 599 of the Harvard College Observatory 
announces an unusual change in this comet according to a telegram received from 
the Yerkes Observatory as follows: 

“Barnard finds Taylor’s comet has double nucleus distance ten seconds position 
angle twenty-one degrees at seven hours thirty minutes Central Time February 
ninth magnitudes about fourteen and fifteen.” 





GENERAL NOTES. 


Srratum.—On page 174, line 17, for ‘‘Menth’s” read “Marth’s”’. 





Professor Paul Painlevé, of the department of mathematics in the Uni- 


versity of Paris, is minister of education in the present French cabinet. (The Am. 
Math. Monthlv). 





The Bruce Gold Medal of the Astronomical Society of the Pacific has 
been awarded to Dr. George Ellery Hale, director of the Mount Wilson Solar Obser- 
vatory, (Science, Feb. 11, 1916). 





Mr. Charles A. Maney is at present engaged in research on Spectrographic 
Cosmogony at Alma College, Alma, Michigan, Astronomical publications will be 
appreciated. 





Charles Le Morvan, assistant astronomer at the Paris Observatory, has 
received a grant of 4000 francs from the Bonaparte Fund of the Paris Academy of 
Sciences for the publication of a systematic and photographic map of the moon. 





Dr. F. Henroteau, of the Brussels Observatory, has been appointed Visiting 
Assistant Astronomer in the Observatory of the University of Michigan, on salary 
provided by Mr. R. P. Lamont of Chicago. Since the outbreak of the European war 
Dr. Henroteau has been at the Stonyhurst College Observatory, at Blackburn, Eng- 
land. He is expected at Ann Arbor soon. 





The Argentine National Observatory at Cordoba sent an expedition 
to Venezuela to observe the total eclipse of the sun on February 3. The expedition 
was under the charge of astronomer Chaudet and was equipped with two cameras 
for photographing the corona, two prismatic cameras for the flash and coronal 
spectrum, a small slit spectrograph and a photometer. It was expected to occupy 
a station in or near Tucacas. 

A cablegram received at the Harvard College Observatory on February 9 an- 


nounces that the Argentine expedition observed the total solar eclipse through 
thin clouds. 
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The Shape of the Earth.—The earth may be as rigid as steel, but steel is 
very far, indeed, from being a very rigid body. I have seen a bar of steel 1-inch in 
diameter behaving like putty when subjected to the quite insignificant strain of 
about 43 tons. A sphere of steel the size of the earth would be absolutely plastic 
to such cosmical forces as a planet is subjected to. Even at such small depths as 
these of our deeper mines, the rock behaves like a plastic substance; the roof 
sags, and the floor bulges under the weight of a few thousand feet of the earth’s 
crust. So it is quite certain that the present shape of the earth is due to its pres- 
ent rate of rotation, not to the rate it had in some hypothetical past. The very fact 
that the oceans are not collected about the poles is sufficient proof of this. The 
portion of the earth which consists of free water conforms perfectly to the shape of 
the solid portion. In fact, the shape of the earth is the same as the shape of a 
globe of water, and rotating at the same rate, would be. [Mr. Wm. F. A. Ellison in 
the English Mechanic and World of Science, Jan. 21, 1916.] 





The Mathematical Association of America is the name of a new 
organization of teachers of mathematics formed on December 30, 1915, at Colum- 
bus, Ohio. The object of this association, as expressed in its constitution, shall be 
to assist in promoting the interests of mathematics in America, especially in the 
collegiate field. There are two kinds of membership, personal and institutional. 
Any person who is interested in the field of collegiate mathematics and any 
institutions in which the Calculus is regularly taught shall be eligible to member- 
ship. The official journal of this association is The American Mathematical 
Monthly. 





The Nantucket Maria Mitchell Association.—Miss Margaret Har- 
wood, Radcliffe 1907, later at Harvard Observatory until June, 1912, and, by Annual 
Award, Fellow of the Nantucket Maria Mitchell Association, 1912-16, has been 
appointed for an indefinite term Fellow of the above named Association and 
Director of its Observatory. This year, which is “The Quadrennial” provided for in 
the Fellowship, Miss Harwood is studying at the University of California. Her new 
year at the Nantucket Observatory will begin June 15, 1916. 

Many women teach astronomy successfully, but few openings exist for women 
to do research work, and a majority of the Fellowship Committee recommended 
Miss Harwood’s permanent appointment, to insure to a woman in every way 
prepared, this unusual privilege, free from academic control. One member of the 
committee, while recognizing Miss Harwood’s fitness, maintained that from the 
teacher's view point it seemed to curtail the opportunities for young women. 

A special meeting of the Board of Managers was duly called and held in 
Boston, October 6, 1915. All correspondence on the subject and the votes of the 
Committee were carefully considered. As all money collected for this fund is 
recorded as primarily intended for research, the following resolution was unani- 
mously adopted : 

Resolved: “That in recognition of .Margaret Harwood’s exceptional quali- 
fications and her fitness for the work on Nantucket, she be made Astronomical 
Fellow of the Association for an indefinite term and Director of its Observatory.” 

A Five Hundred Dollar Fellowship to be known as the Maria Mitchell Memorial 
Fellowship at Harvard Observatory is assured by special donation for three more 
years, viz: 1916-19. This Fellowship for 1916-17 has been awarded to Miss Susan 
Raymond, who is the present Nantucket Fellow (1915-16). 
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The Harvard Fellowship will be open for applications for the years 1917-18 and 
1918-19, notices of which will be duly issued. 


ANNIE J. CANNON, A. M., Curator of Astronomical Photographs, 
Harvard College Observatory. 
Pror. Mary W. Wuitney, Director Emeritus of Vassar College 
Observatory. 
Pror. Epwarp C. PickERING, Sc. D., Director of Harvard College 
CoMMITTEE Observatory. 
Pror. ANNES. Younc, Pu. D., Director of Mt. Holyoke Observatory. 
ELIZABETH R. Corrin, A. B., Vassar College, 1870, Nantucket, Mass. 
FLORENCE M. Cusuinc, A. B., Vassar College, 1874, Boston. 
Lyp1A S. HINCHMAN, Secretary, 3635 Chestnut St., Philadelphia. 








Stars and the War is the title of an interesting paper by Camille Flam- 
marion published in LZ’ Astronomie for March, 1915. A translation of parts of this 
paper by Mr. Allan B. Burbeck follows. 

The question to be determined whether the stars have any influence what- 
ever on mankind is far from being agreed upon by a great many cultivated minds. 
It must be acknowledged that certain coincidences appear to support this old 
belief, found in the books of olden times, from the Iliad and the Enead up to the 
present. 

The frightful war now turned loose upon Europe is found to be accompanied by 
astronomical and geological phenomena which recall to the memory many notions 
that were believed through antiquity and the middle ages, but which we had con- 
sidered obsolete for a long time. 

In turning over the pages, yellow with age, of the works of the fifteenth and 
sixteenth centuries, such as le Livre des Prodiges by Conrad Lycosthénes, the 
Chroniques de Nuremberg, the works of Ambroise Paré or Julius Obsequeus, one 
sees a series of fantastic figures representing eclipses, comets, stones that fall from 
the sky, earthquakes, floods, tempests and hail storms, solar and lunar halos, animal 
and vegetable monsters, crosses; all associated with wars and massacres, and 
considered as signs of heavenly wrath and manifestations of divine justice punish- 
ing wicked man. 

A total eclipse of the sun occurred on August 21, 1914 visible throughout entire 
Europe and Asia, the zone of totality crossing Russia. I received a large number of 
letters in July connecting this celestial phenomenon with the thought of a war, and 
in this review was printed one of these letters sent me on July 6 by M. Constantin 
Boboritsky, member of the society from the center of Russia. 

A comet which will hold the name of “the Comet of War” has been visible the 
entire year in the sky. Discovered in December 1913 by Delavan at the La Plata 
Observatory, it is still visible at this time and will be for five years. This prolonged 
cometary apparition is not yet witnessed. Formerly, it would have been inferred 
that we shall have a new war of seven years duration. Everyone was able to see 
this vaporish star moving slowly below Ursa Major last September and October. 
Without being as striking as large comets, which stretch out their long tails across 
the constellations, this distant apparition was not any less remarkable. 

A third celestial sign is added to the two preceding ones, the passage of 
Mercury across the face of the sun on November 7 last. 
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Have shooting stars appeared? Have stones fallen from the sky? Yes. Nothing 
is lacking from the series. In addition to meteors and bolides which are not very 
rare, a very remarkable stone fell from celestial space in England last October 13. 
It was a sort of a broken pyramid, measuring twenty seven centimeters in length 
and weighing sixteen kilograms. This uranolith was composed principally of 
silica, iron, magnesia and _ nickel. 

Is this all? No. A dreadful earthquake shook Italy in the country surrounding 
Rome on January 13, 1915; if it was not a seismic shock of the first order, from the 
geological point of view, it was found to have been of the greatest destructive 
intensity, ninety per cent of the inhabitants of Avezzano killed, ninety four per 
cent at Cose, ninety nine per cent at Lapolle: thirty thousand deaths in that 
district. 

Is this all? No. Endless rain storms, overflowings of the Seine, the Marne, the 
Oise, the Aisne, the Saone, the Thames and the Rhine floods. 

There are, it seems, a sufficient number of atmospheric, astronomical, and 
geological manifestations associated with this present war. A careful examination 
of the year will bring forth others also. For an example, on the eighth of last 
June, descending the Eiffel Tower, I was surprised by a violent tempest, I found at 
the base—hail and snow, and we were able to make snow balls as in winter. That 
day, the thermometer went down fifty degrees at Paris, and the average tempera- 
ture of that day was nine degrees less than that of the eighth or fifteenth of 
February. What fantastic anomalies! 

On July 21, from 9:15 to 9:50 a. m. at Paris, the sky was so obscured that it 
was necessary to light the lamps and it was impossible to read the newspapers. 
Heavy and suffocating atmosphere, then a heavy downpour of dark colored water 
leaving spots of soot. 

And if we do not speak of the tri-colored star conspicuous by so much testi- 
mony, we will return to it although it may be only an optical effect enlarged by 
popular imagination. 

This mass of facts, we are able to explain easily, in our age of positive analy- 
sis, but such coincidences would have struck the imagination in the ages of credulity 
and ignorance, at the time when it is supposed that Jupiter hurled the thunder 
bolts, Neptune agitated the waves and Vulcan shook the foundations of the earth. 

However these happenings are absolutely accidental, the stars do not govern 
the actions of humanity and those who say that our globe is at this time under the 
warlike influence of the planet Mars are poorly founded in their incoherent asser- 
tions. Mars is not responsible for the calamities of barbarous mankind for it is at 
present located at its greatest distance from us. But these curious coincidences 
may be truly interesting to note. 

Humanity has always liked to blame its faults and its mistakes on influences of 
which it may be the victim. It would me more just if it took the blame upon itself 
and should resolve finally of becoming sensible. 





The Sun’s Orbit.—We have known for a century that the sun is moving 
with reference to the average of the nearer stars and are now accustomed to speak 
of the “Sun’s Way”, or point toward which it is moving, as being between the star 
groups of Hercules and Lyra, probably within 10° or less of Vega (a Lyrae). 
Whether it is moving in a straight line or in an arc of an enormous circle, or some 
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other curve, it has been impossible to determine; altho Alcyone, and later 
Canopus, have, on wholly insufficient grounds, been assigned the place of “central 
sun.” Recently Professor Oppenheim of Vienna, employing harmonic analysis upon 
the apparent motions (proper and radial) of 233 helium stars (class B), with an 
approximation in regard to their parallaxes, has obtained some results which in his 
judgment seem to indicate the reality of motion, not only of the sun but of the 
stars, around one ideal center. The sun as viewed from this center appears in 
R. A. 203° 55’, Decl. —34° 09’. The corresponding apex of the solar motion is at 
R. A. 266°, Decl. +34° 37’. The discussion of the results is given in the Astron- 
omische Nachrichten No. 4822. 





Actual Time of Signals from the U.S. Naval Observatory, 
January, 1916. 


Day Time of signals Time of signals 
Noon Error 10:00 p.m. Error 
b m 7 h m . 
1 12 0 0.01 +.01 10 0 0.03 +-.03 Holiday 
2 12 0 0.03 +.03 10 0 0.03 +.03 Sunday 
3 12 0 0.01 +.01 10 0 0.00 .00 
4 11 59 59.98 —.02 9 59 59.97 —.03 
5 11 59 59.96 —.04 9 59 59.95 —.05 
6 11 59 59.94 —.06 9 59 59.93 -.07 
7 11 59 59.93 —.07 9 59 59.93 —.07 
8 12 0 0.00 .00 10 0 0.00 .00 
9 12 0 0.01 +.01 9 59 59.96 —.04 Sunday 
10 12 0 0.01 +.01 10 O 0.01 +.01 
11 12 0 0.01 +.01 10 0 0.03 +.03 
12 12 0 0.04 +.04 10 0 0.04 +.04 
13 12 0 0.05 +.05 10 0 0.05 +.05 
14 12 0 0.01 +.01 10 0 0.01 +.01 
15 12 0 0.04 + .04 10 9 0.04 +.04 
16 12 0 0.05 +.05 10 0 0.05  +.05 Sunday 
17 12 0 0.06 +.06 10 0 0.06 +.06 
18 12 0 0.00 .00 9 59 59.99 —.01 
19 12 0 0.00 .00 9 59 59.99 —.01 
20 11 59 59.98 —.02 9 59 59.99 —.01 
21 12 0 0.00 00 9 59 59.99 —.01 
22 12 0 0.01 +.01 10 0 0.00 .00 
23 12 0 0.02 +.02 10 0 0.00 .00 Sunday 
24 12 0 0.01 +.01 9 59 59.99 —.01 
25 11 59 59.99 —.01 9 59 59.98 —.02 
26 11 59 59.99 —.01 9 59 59.94 —.06 
27 11 59 59.91 —.09 9 59 59.92 —.08 
28 11 59 59.92 —.08 9 59 59.92 —.08 
29 11 59 59.96 —.04 9 59 59.96 .04 
30 11 59 59.95 —.05 8 59 59.94 —.06 Sunday 
31 11 59 59.93 —.07 9 59 59.94 -.06 


Maximum error: Jan. 27, —0.09 sec. 
Constant to be added to above errors to give error of radio signals from 
Arlington -+0.02 sec. 
Key West -++0.27 
J. A. HooGEwerrrF, 
U.S. Naval Observatory, Captain U.S. Navy 
Washington, D. C. Superintendent 
Feb. 4, 1915. 
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Analytic Mechanics, by John A. Miller, Professor of Mathe- 
matics, and Scott B. Lilly, Assistant Professor of Engineering, 
Swarthmore College. Pages XV +297. D.C. Heath and Co. 1915.—This 
excellent work will be welcomed by many teachers who are looking for a text in 
theoretical mechanics for advanced undergraduates, which is both rigorous and 
teachable. It is not intended to be a technical book primarily for engineering 
schools. Only those principles are treated which are alike fundamental to the study 
of theoretical physics, celestial mechanics and engineering. However, the illustra- 
tive exercises are chosen largely from the engineering field. Many of them are 
problems from real structures and real machines and, therefore, cannot fail to prove 
interesting and attractive to the student. 

In several respects it is an unusually good textbook. The statements of the 
theorems and principles are remarkably clear. The proofs are rigorous and the 
mathematical reasoning is invariably preceded by a careful statement of the 
assumptions made. Moreover, frequent “remarks” to students are inserted which 
not only serve as hints in attacking problems, but call attention also to the applic- 
ability and to the limitations of fundamental methods. 

Another commendable feature in a book of this grade is the fact that the 
authors have chosen the older methods of treatment, such as the resolution of 
forces, etc., thus keeping the student close to the physics of the problem. No 
knowledge of vector analysis is assumed and no vector methods are devel- 
oped, except the simple ideas of addition, subtraction and resolution which are 
found in elementary textbooks of physics. 

Some physicists will, no doubt, object to the strict adherence to the method of 
resolution of forces along the rectangular-codrdinate directions because it compli- 
cates the mathematics in some places, but the authors are perhaps right in thinking 
this the best way to keep the undergraduate student’s feet on the ground. 

It is distinctly stated in the preface that one purpose of the work is to develop 
facility in the application of mathematics to physics. Consequently the book is 
mathematical, with only brief discussions of results. In the derivation of formulae 
the theorems of first-year calculus are freely used, but no knowledge of differential 
equations is assumed. 

The subject matter is chosen as follows. Ten pages are devoted to the Com- 
positon and Resolution of Forces Acting on a Particle; sixteen pages to Forces 
Acting on a Rigid Body; five pages to Vectors; sixteen pages to the Statics 
of a Rigid Body; nineteen pages to the Center of Gravity; eleven pages to Static 
Friction; nine pages to Flexible Cords; twenty-nine pages to the Kinetics of a 
Particle; seventeen pages to the Motion of a Particle in a Plane Curve; thirteen 
pages to Work and Energy; nine pages to Constrained Motion; eight pages to 
Impulse (Collision of Spheres); eighteen pages to Moment of Inertia; twenty six 
pages to the Dynamics of a Rigid Body; and eighteen pages to Kinetic Friction. 

Only the gravitational system of units is used and, except in the discussion of 
moment of Inertia, W/g is written instead of mass. Problems are grouped at the 
end of each chapter and the answers are given. 

Mechanically, the book is very attractive and it is of convenient size for a text- 
book. The type is good and the diagrams exceptionally clear. 

J. W. HorRNBECK. 
Carleton College. 
Northfield, Minn. 








